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Microbicidal Compositions 
The present invention concerns microbicidal compositions. More 
specifically, the present invention concerns peracid microbicidal compositions, 
and still more specifically, peracid microbicidal peracid compositions having 
15 activity over a broad pH range. 

The use of aliphatic peracids as microbicides is well known in the art. Such 
solutions have found favour because they offer a microbicidal system which 
has reduced environmental impact and are completely biodegradable. It has 
also long been recognised that the microbicidal activity of aliphatic peracids is 
20 strongly dependant on the pH at which the peracid is employed, and that the 
activity decreases as the pH increases. This is particularly evident as the pH of 
the peracid solution approaches neutral pH. Accordingly, the most effective 
use of aliphatic peracid microbicides has hitherto occurred at acidic pH. A 
number of systems require disinfection at alkaline pH or exist in their natural 

2 5 state at alkaline pH, and are thus not well suited to disinfection by such 

peracid-based microbicides. It remains an ongoing desideratum to identify 
peracid-based microbicide compositions having activity over a broader and/or 
higher pH range. 

It is an object of certain aspects of the present invention to provide 

3 0 aliphatic peracid microbicide compositions having improved activity over a 

broader and/or higher pH range. 

It is a further object of some or other aspects of the present invention to 
provide microbicidal compositions having improved activity against gram- 
negative bacteria over a broader and/or higher pH range. 
3 5 According to the present invention, there are provided peracid compositions 
having microbicidal activity over a broad pH range, characterised in that they 
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comprise an effective amount of a peracid and a nonionic surfactant according 
to the general chemical formula (1): 

R-fOC^C^n-fOC^C^CHsJp-O-R' 
wherein R represents an alkyl group of at least 6 carbon atoms n and p each 
5 represent an integer, and R' represents a short alkyl group of less than 6 
carbon atoms. 

According to a second aspect of the present invention, there is provided a 
microbicidal process employing as microbicide an effective amount of a peracid 
and a nonionic surfactant, characterised in that the nonionic surfactant has the 
10 general formula: R^OC^C^ln-IOC^C^Ch^p-O-R' 

wherein R represents an alkyl group of at least 6 carbon atoms n and p each 
represent an integer, and R' represents a short alkyl group of less than 6 
carbon atoms. 

By employing the selected alkoxyljated alcohol surfactant of formula (1), it 
15 has been found that the effectiveness of peracid microbicides is enhanced at 
treatment pHs of above pH 6, i.e. in approximately neutral or mildly alkaline pH 
conditions, thereby extending advantageously the effective treatment range for 
the peracids. 

In formula (1), R often contains from about 6 to about 18 carbons, and 

20 especially from about 8 to about 12 carbons and in many instances comprises 
a linear group. R can be synthetically derived, or can be obtained from natural 
sources, for example, from tallow. R 1 in formula (1) often contains from 2 to 4 
carbon atoms and typically comprises 3 carbon atoms. The weight proportion 
of alkoxylate i.e. ethoxylate or the total of ethoxylate and propoxylate in the 

25 surfactant is often selected in the region of about 55% to about 90%; n + p in 
formula (1) in many instances totalling from 4 to 20. 

It will be recognised that compositions according to the present invention 
can be supplied in a number of different forms or can be produced immediately 
prior to use depending, for example, on the particular composition desired, or 

30 on the particular application. For instance, in certain embodiments of the 
present invention, the composition is in the form of a ready-to-use solution 
which can be used without requiring dilution. In certain other embodiments, 
the composition is in the form of a concentrated solution which may be 
employed without dilution, but is primarily intended for dilution prior to use. In 

3 5 further embodiments, the components are provided as a two pack system, with 
the first solution comprising aqueous peracid solution and optionally a fraction 
of the nonionic surfactant, and the second solution comprising the remaining 
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fraction of The nonionic surfactant. In these two pack systems, the second 
solution can be used to dilute the first solution to produce a composition ready 
for immediate use, or a composition which can be diluted further prior to use. 
The weight of alkoxylated alcohol in the invention compositions can be 
5 selected within a wide range. In many embodiments, where the compositions 
are ready for use or supplied as a concentrate, it is at least 0.1% w/w and 
often is not greater than about 50% w/w. Advantageous results have been 
obtained for ready to use solutions at a concentration chosen in the range of 
about 4 to about 15% w/w of the alkoxylated alcohol. Where a concentrate is 

10 diluted prior to use, the concentration of alcohol ethoxylate in the in use 
solution is often in the range of from about 0.1% w/w to about 15%w/w. 

Where the components are provided as a two pack system, the second 
solution can contain up to 100% of nonionic surfactant, however, in many 
embodiments, the nonionic surfactant, will be present at from about 20% w/w 

15 to about 80% w/w. When nonionic surfactant is employed in the first solution 
in a two pack system, the concentration of the nonionic surfactant is typically 
in the range of from about 4 to about 25% w/w. 

The peracid can comprise any percarboxylic acid, particularly water-soluble 
percarboxylic acids and especially is selected from low or medium molecular 

20 weight aliphatic percarboxylic acids such as those containing up to 9 carbons. 
The invention will be described with particular reference to peracetic acid, but 
for example, perpropionic acid may be employed instead of or together with 
peracetic acid. 

The concentration of peracid in preformed compositions intended for 

2 5 storage and/or transportation can be selected over a wide range, such as from 

about 0.01% to 40% w/w. In many embodiments, the compositions comprise 
a dilute solution of the peracid, such as from about 0.5% to about 10% w/w. 
The actual selection of the peracid is often a matter at the discretion of the 
producer, for his own convenience, balancing the beneficial and 

3 0 disadvantageous effects of a chosen concentration. Concentrations of around 

2 to 3% w/w peracid and from about 4 to about 5.5% w/w peracid are quite 
popular as compromises that are readily transportable without transporting too 
much water. 

In many desirable compositions according to the present invention, which 
3 5 are intended for storage and or transportation, the peracid is made by a 
reaction between the corresponding carboxylic acid or carboxylic acid 
anhydride and hydrogen peroxide in an aqueous medium. It is particularly 
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desirable to employ compositions in which the peracid is present at a 
concentration that is substantially in equilibrium with residual concentrations of 
its corresponding carboxylic acid and hydrogen peroxide. In such 
compositions, the concentration of hydrogen peroxide is often selected in the 
5 range of from about 0.1 to 30% w/w and the concentration of carboxylic acid 
from about 0.5 to about 50% w/w. In practice, the weight ratio of carboxylic 
acid e.g. acetic acid or hydrogen peroxide relative to the peracid can be varied 
at the discretion of the producer/user within the entire range, provided that an 
appropriate concentration of the other reagent is present. In general terms, for 
10 a stable equilibrium, a low peroxide concentration is balanced by a high 
carboxylic acid concentration, and vice versa, and ratio of peroxide plus 
carboxylic acid to peracid increases as the concentration of peracid decreases. 
For many dilute, transportable peracid compositions containing less than 6% 
peracid, the weight ratio of peroxide io peracid and of carboxylic acid to 
15 peracid are each often selected in the range of from about 1:10 to about 10:1. 
The transportable compositions can be employed neat, for example in the 
disinfection of hard surfaces such as work surfaces, equipment or sanitary 
ware, particularly if they contain less than 6% peracid, but they are often 
diluted with water before use or it is an aqueous medium which it is intended 
20 to disinfect. The extent of dilution is at the discretion of the user, taking into 
account the extent and nature of the infecting micro-organisms which it is 
desired to kill, the period available for the kill and the operational conditions 
such as the temperature. Where the disinfection process involves a manual 
treatment stage, for example, distributing a composition over a hard surface 
25 with a cloth, it is often desirable that the peracid concentration in the solution 
in use is less than about 0.1 %. 

It is convenient to express the concentration of the disinfectant 
composition by reference to the concentration of the peracid. The alkoxylated 
alcohol is present at a relative concentration thereto as indicated previously 
30 herein. The peracid concentration is usually at least 5 mg/l and often up to 
1000 mg/l. For a number of micro-organisms, a concentration of between 25 
and 400 mg/l is selected. Depending on the conditions, though, for shock 
treatments, peracid concentration of above 1000 mg/l, for example up to about 
10000 mg/l can be contemplated and for prolonged contact, a concentration of 
35 1 to 5 mg/l peracid can sometimes be appropriate. 

It will be recognised that the advantage of the invention composition, 
compared with prior disclosed compositions not containing the alkoxylated 



WO 94/14321 



5 



PCT/GB93/02520 



alcohol, is that it is relatively "lore effective at approximately neutral or mildly 
alkaline compositions, and especially at a pH of from above 6 to 8. The user 
can obtain the benefit of a similar extent of disinfection using a peracid 
composition, such as peracetic acid at a higher pH, i.e. avoiding or reducing the 
5 extent of pH adjustment, or alternatively he can obtain improved disinfection if 
he chooses not to acidify. 

In theory, microbicidal compositions can contain other active microbicides 
in order to augment the activity from peracids, but there can be no guarantee 
that the addition of further components will improve the overall microbicidal 
10 effectiveness. Some combinations of peracid with other components are 

unstable and others show little or no detectable change in performance, at least 
with reference to various widespread target micro-organisms. 

One such class of other microbicides comprises quaternary ammonium 
compounds, a class of cationic surfactants. They are widely available, and 
15 hence are attractive, but there can be difficulties associated with their use. 
Within the spectrum of micro-organisms that it is desired to control, i.e. kill or 
inactivate, by the application of a microbicidal composition are bacteria. 
Bacteria themselves are generally divided into two classes, gram-negative and 
gram-positive bacteria. It is generally recognised that, of the two classes, 
20 gram-positive bacteria are, in many cases, relatively easy to control by the 
application of quaternary ammonium compounds, but that gram negative 
bacteria are much more resistant to them. It is particularly desirable to control 
gram negative bacteria, because the group comprises many well known 
pathogens, for example, many species of faecal bacteria, pseudomonads which 

2 5 can cause skin irritation, and other species of bacteria, such as salmonella 

which can cause food poisoning. Self-evidently. it would be advantageous to 
identify microbicidal compositions having improved activity against gram 
negative bacteria. 

It has been found to be especially desirable to employ the combination of 

3 0 peracid and alkoxylated alcohol in conjunction with a quaternary ammonium 

cationic surfactant, since by so doing, the resultant three component 
combination has been shown to be particularly effective against Gram negative 
bacteria. The quaternary ammonium compound, which can be represented by 
the general formula R3RbRCRcJ N + q- jn which substituents R*. R b . R c , and R d 
3 5 each represent an alkyl or aryl group or two of which combine with the 

nitrogen to form a heterocyclic nucleus, the total number of carbons in R a to 
Rd normally comprising from about 10 to about 30 carbons. One or two of 
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the substituents normally contains from 8 to 18 linear carbons often from C12 
to C16 or forms part of the heterocyclic nucleus such pyrid.n.um. One of the 
substituents can conveniently comprise a benzyl group. The remaining 
substituents usually are selected from CI to C4 alkyl groups, and espec.ally 
5 methyl or ethyl. Q represents a counterion such as hydroxy!, sulphate or alkyl 
sulphate. 

The quaternary ammonium cationic surfactant (QACS) is often incorporated 
at a relatively small proportion of the overall composition, such as up to about 
5% w/w in a dilutable composition, or up to about 0.5% w/w in a compos.t.on 
io ready for use without further dilution. It will be recognised that in a two pack 
system, the QACS can be incorporated in either or both of the solut.ons at a 
concentration selected accordingly. 

A particularly effective range of compositions comprises peracet.c acid at a 
weight concentration in the region of.about 2.0 to 5.5%. preferably in the 
15 presence of sufficient hydrogen peroxide and acetic acid selected together ,n 
the ranges of 1 to 20% and 1 to 50% respectively to obtain an equilibrium 
composition, from 4 to 15% alkoxylated alcohol and from 0.05 to 0.5% QACS. 
Such compositions may often be diluted by a factor in the range of from about 
10 to about 1000. depending on the peracid concentration before dilution and 
20 its desired concentration for disinfection. 

The invention compositions are particularly intended for use in the food, 
beverage and allied industries. The beverage industries include brewing, w.ne- 
making and alcohol distillation, and in dairies. In such industries, it is 
especially important to guard against the contamination of food and dr.nk 
2 5 intended not only for human consumption, but also that intended for 

consumption by livestock, and pets. In such industries, the compositions can 
be used to disinfect brewing vessels, or surfaces that come into contact w.th 
prepared food or drink which in normal circumstances would be consumed 
without cooking. Those surfaces can include food mixing or washing vessels. 
30 transport equipment such as conveyors, and filling and packaging equ.pment. 
Compositions for use in these industries generally contain or are diluted ,n uses 
to peracid concentrations of below 500 mg/l with corresponding concentrat.ons 
of the other constituents. Such diluted compositions in practice are rarely 
non-equilibrium in that over a period of time there would be a tendency for the 
35 peracid to re-equilibrate to hydrogen peroxide and carboxylic acid, but that is 
acceptable under disinfection treatment times The use of the two component 
composition enables the process to be effected often without any pH alteration. 
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and the use of the three component composition is especially desirable in that i 
combines the advantage of the two component combination with that of a 
wider spectrum activity, even at approximately neutral or alkaline pH. 

Having described the invention in general terms, specific embodiments 
5 thereof will be described hereinafter in greater detail by way of non-limiting 
example only. 

Comparisons CA to CD and Examples 1 and 2 

In Comparison CA, the treatment employed was a dilutable grade of 
peracetic acid commercially available from Solvay Interox Limited under the 
10 Trade Mark PROXITANE, containing 5% peracetic acid, 10% w/w acetic acid 
and 20% w/w hydrogen peroxide, diluted to give an in use concentration of 
peracid of 50 mg/l for the bacteria, and 200 mg/l for the yeast. 

In Comparison CB, the treatment employed comprised 0.2% w/v active 
ingredient of a quaternary ammonium, cationic surfactant (QACS) available from 
15 Albright and Wilson under their Trade Mark EMPIGEN grade CM. 

In Comparison CC, the composition employed comprised a solution of 10% 
w/v of an ethoxylated/propoxylated linear primary alcohol (alkoxylated alcohol) 
available from Union Carbide under their Trade Mark TRITON grade DF16. 
In Comparison CD, the treatment employed was as in Comparison CA, 
20 except that 0.2% w/v active ingredient of the QACS of Comparison CB was 
also employed. 

In Example 1. the treatment employed was as for Comparison CA, except 
that 10% w/v of the (alkoxylated alcohol) of Comparison CC was also 
employed. 

25 In Example 2, the treatment employed was as for Example 1, except that 
0.2% w/v active ingredient of the QACS of Comparison CB was also employed. 

The effectiveness of each of the various Comparison and Example 
compositions as a microbicide was determined against three microbes 

30 considered to be representative for beverage industries, namely a yeast, 

Candida albicans , a gram negative bacterium, Pseudomonas aeruginosa , and a 
Gram-positive bacterium, Staphylococcus aureus . 

The effectiveness of the composition as a microbicide was tested in a 
disinfectant suspension test. The microbicide was challenged with an inoculum 

35 of the microbe containing a measured concentration of between 1 x 10** to 3 x 
10 8 cfu for bacteria and between 1 x10 7 and 3 x 10 7 cfu for the yeast in the 
presence of yeast extract (0.4%) and standard hard water for a period of 5 
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minutes at ambient temperature. The composition was quenched in the 
standard manners for peracid and surfactants depending on which components 
are present and thereafter determining the number of viable micro-organisms by 
conventional plate culture techniques. The studies were conducted in 
5 duplicate. 

The number of surviving viable bacteria or yeasts per unit volume (cfu) 
was then compared with the number before the disinfection treatment began, 
and the result given is the fraction that had been killed, expressed a logarithm, 
base 10; the higher the resultant number, the more effective the disinfection. 
10 The maximum for the yeast was 4.6, for the gram -ve bacterium was 6.3 and 
5.9 for the Gram +ve bacterium. 

The results of the disinfection studies are summarised in Table 1 below 
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30 From Table 1, it can be seen in Comparison CA that the effectiveness of 
peracetic acid as a microbicide is very good at acidic pHs of the region of pH 4, 
but that its effectiveness diminishes as the pH of the solution containing the 
yeast or bacterium increases. A comparison of Comparisons CA with CB and 
CD shows that the QACS complements the peracetic acid in terms as the pH 

3 5 varies through the range tested for the yeast, without demonstrating 
synergism, but that there is no complementary action for the bacteria. 
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A comparison of Comparisons CA, CC and Example 1 demonstrates that 
the combination of the alkoxylated alcohol and peracetic acid offers similar 
performance to that of peracetic acid alone, at the low pH f and at higher pHs 
of from pH6 to pHIO shows synergism especially for the Gram negative 
5 bacteria which are resistant to QACS. Thus, Table 1 shows that the pH range 
in which peracids retain their effectiveness is visibly extended from about pH4 
without the alkoxylated alcohol up as high as about pH8 with the alkoxylated 
alcohol. Table 1 also shows complementary results or synergistic results for 
the Gram positive bacteria and the yeast at the higher pHs. 
10 From a comparison of Examples 1 and 2, it can be seen that the addition of 
the QACS is beneficial at the high end of the pH range, and particularly at 
about pH8. complementing the other components and producing a composition 
that is especially effective for ail three of the test micro-organisms. 

15 Storage Stability Trial 

To 247. 5g of a sample of peracetic acid commercially available from Solvay 
Interox Limited under the Trade Mark PROXITANE, containing 5% peracetic 
acid, 10% w/w acetic acid and 20% w/w hydrogen peroxide was added 0.1 1g 
of a quaternary ammonium cationic surfactant (QACS) available from Albright 

20 and Wilson under their Trade Mark EMPIGEN grade CM and 2.39g of an 

ethoxylated/propoxylated linear primary alcohol (alkoxylated alcohol) available 
from Union Carbide under their Trade Mark TRITON grade DF16. After 160 
days storage at ambient temperature (ca. 20 - 25 °C), analysis of the sample 
showed that 95% of the peracetic acid was retained, indicating that the sample 

25 had excellent storage stability. 
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Claims:- 

1. Peracid compositions having microbicidal activity over a broad pH range, 
characterised in that they comprise an effective amount of a peracid and 
a nonionic surfactant according to the general chemical formula (1): 
RMOC^C^MOC^C^CHslp-O-R' 

wherein R represents an alkyl group of at least 6 carbon atoms n and p 
each represent an integer, and R # represents a short alkyl group of less 
than 6 carbon atoms. 

2. A process for disinfection which comprises employing in combination a 
peracid and a nonionic surfactant according to the general chemical 
formula (1): 

R-IOC^C^n-fOC^C^CHsJp-O-R* 

wherein R represents an alkyl group of at least 6 carbon atoms n and p 
each represent an integer, and R* represents a short alkyl group of less 
than 6 carbon atoms. 

3. A composition or process according to claim 1 or 2 characterised in that 
the nonionic surfactant and peracid are present in a weight ratio selected 
within the range of from 10: 1 to 1 : 5, and preferably from 4 : 1 to 1 : 
1. 

4. A composition according to either preceding claim characterised in that 
the composition contains from about 1 to about 6% w/w peracid. 

5. A composition according to any preceding claim characterised in that the 
peracid is peracetic acid. 

6. A composition according to any preceding claim characterised in that it 
contains up to 0.5% w/w of a quaternary ammonium cationic surfactant. 

7. A process for disinfection employing a composition as described in any 
preceding claim, either without or without dilution. 

8. A process according to any of claims 2 to 7 characterised in that it is 
carried out at a pH of at least 6 and preferably from pH 6 to 8. 
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9. A process for preparing a composition according to any one of claims 1 
or claims 3 to 6. characterised in that it comprises mixing a first solution 
comprising a peracid, with a second solution comprising a nonionic 
surfactant according to the general chemical formula (1): 
R^OC^C^MOC^C^CHalp-O-R' 

wherein R represents an alky! group of at least 6 carbon atoms n and p 
each represent an integer, and R' represents a short alkyl group of less 
than 6 carbon atoms. 

10. A process or composition substantially as described herein with respect 
to any novel feature or novel combination of features. 
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ABSTRACT 



Microbicidal compositions having activity over a broad pH 
range are provided. The compositions include a peradd and 
a nonionic surfactant according to the general chemical 
formula: R^OCHjCHa^OCHaCHaCH J L-OH, wherein R 
represents an alkyl group of at least 6 carbon atoms, and n 
and p each represent an integer. The compositions can 
additionally include a cationic surfactant 

17 Claims, No Drawings 
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MICROBICIDAL COMPOSITIONS 
BACKGROUND OF THE INVENTION 

The present invention concerns microbicidal composi- 
lions. More specifically, the present invention concerns 
peracid microbicidal compositions, and still more specifi- 
cally, peracid microbicidal peracid compositions having 
activity over a broad pH range. 

The use of aliphatic peracids as microbicides is well 10 
known in the ait Such solutions have found favor because 
they offer a microbicidal system which has reduced envi- 
ronmental impact and are completely biodegradable. For 
example, European patent application 0 193 41 6 discloses 
peracetic acid compositions comprising simple, non-capped 
alcohol ethoxylates. It has also long been recognized that the 
microbicidal activity of aliphatic peracids is strongly depen- 
dant on the pH at which the peracid is employed, and that the 
activity decreases as the pH increases. This is particularly 
evident as the pH of the peracid solution approaches neutral 
pH. Accordingly, the most effective use of aliphatic peracid 
microbicides has hitherto occurred at acidic pH. A number 
of systems require disinfection at alkaline pH or exist in their 
natural state at alkaline pH, and are thus not well stated to 
disinfection by such peracid-based microbicides. It remains 
an ongoing desideratum to identity peracid-based microbi- 
-ride compositions having activity over a broader and/or 
higher pH range. 

It is an object of certain aspects of the present invention 
to provide aliphatic peracid microbicide compositions hav- 
ing improved activity over a broader and/or higher pH range. 

It is a further object of some or other aspects of the present 
invention to provide microbicidal compositions having 
improved activity against gram negative bacteria over a 
broader and/or higher pH range. 

BRIEF, SUMMARY OF THE INVENTION 

. According so the present invention, there are provided 
-peracid compositions having microbicidal activity over a 
broad pH range, characterized in that they comprise an 
effective amount of a peracid and an ethoxylated and pro- 
poxy lated alcohol nonionic surfactant according to the gen- 
eral chemical formula (1): 

45 

R-<pOy2H J ) l ,K6CH I CHCH^-aH 

wherein R represents an alkyl group of at least 6 carbon 
atoms n and p each repres ent an integer. 

According to a second aspect of the present invention, 50 
there is provided a microbicidal process employing as 
microbicide an effective amount of a peracid and an ethoxy- 
lated and propoxylaied alcohol nonionic surfactant, charac- 
terised in that the nonionic surfactant has the general for- 
mula: 55 



R^OOtfWiX.-(OCH a CHCH 1 ),-0-H 

wherein R repres ents an alkyl group of at least 6 carbon ^ 
atoms n and p each represent an integer. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 
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By employing the selected nonionic alkoxylated alcohol 65 
surfactant of formula (1), it has been found that the effec- 
tiveness of peracid microbicides is enhanced at treatment 



pHs of above pH 6, i.e. in approximately neutral or mildly 
alkaline pH conditions, thereby extending advantageously 
the effective treatment range for the peracids. 

In formula (1), R often contains from about 6 to about 18 
carbons, and especially from about 8 to about 12 carbons 
and in many instances comprises a linear group. R can be 
synthetically derived, or can be obtained from natural 
sources, for example, from tallow. The weight proportion of 
alkoxylate i.e. ethoxylate or the total of ethoxylate and 
propoxylate in the surfactant is often selected in the region 
of about 55% to about 90%; n+p in formula (1) in many 
instances totalling from 4 to 20. 

It will be recognized that compositions according to the 
present invention can be supplied in a number of different 
forms or can be produced immediately prior to use depend- 
ing, for example, on the particular composition desired, or 
on the particular application. For instance, in certain 
embodiments of the present invention, the composition is in 
the form of a ready-to-use solution which can be used 
without requiring dilution. In certain other embodiments, the 
composition is in the form of a concentrated solution which 
may be employed without dilution, but is primarily intended 
for dilution prior to use. In further embodiments, the com- 
ponents are provided as a two pack system, with the first 
solution comprising aqueous peracid solution and optionally 
a fraction of the nonionic surfactant, and the second solution 
comprising the remaining fraction of the nonionic surfac- 
tant In these two pack systems, the second solution can be 
used to dilute the first solution to produce a composition 
ready for immediate use, or a composition which can be 
diluted further prior to use. 

The weight of alkoxylated alcohol in the invention com- 
positions can be selected within a wide range. In many 
embodiments, where the compositions are ready for use or 
supplied as a concentrate, it is at least 0.1% w/w and often 
is not greater than about 50% w/w. Advantageous results 
have been obtained for ready to use solutions at a concen- 
tration chosen in the range of about 4 to about 15% w/w of 
the alkoxylated alcohol. Where a concentrate is diluted prior 
to use, the concentration of alcohol ethoxylate in the diluted 
solution is often in the range of from about 0.1% w/w to 
about 15%w/w. 

Where the components are provided as a two pack system, 
the second solution can contain up to 100% of nonionic 
surfactant, however, in many embodiments, the nonionic 
surfactant will be present at from about 20% w/w to about 
80% w/w. When nonionic surfactant is employed in the first 
solution in a two pack system, the concentration of the 
nonionic surfactant is typically in the range of from about 4 
to about 25% w/w. 

The peracid can comprise any percarboxylic add, par- 
ticularly water-soluble percarboxylic acids and especially is 
selected from low or medium molecular weight ali phatic 
percarboxylic acids such as those containing up to 9 carbons. 
The invention will be described with particular reference to 
peracetic acid, but for example, perpro picnic acid may be 
employed instead of or together with peracetic acid. 

The concentration of peracid in preformed compositions 
intended for storage and/or transportation can be sel e cted 
over a wide range, such as from about 0.01% to 40% w/w. 
In many embodiments, the compositions comprise a dilute 
solution of the peracid, such as from about 0.5% to about 
10% w/w. The actual selection of the peracid is often a 
matter at the discretion of the producer, for his own conve- 
nience, balancing the beneficial and disadvantageous effects 
of a chosen concentration. Concentrations of around 2 to 3% 
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w/w peradd and from about 4 to about 5.5% w/w peradd are 
quite popular as compromises that are readily transportable 
without transporting too much water. The weight ratio of 
nonionic surfactant to pcracid is often selected to be in the 
range of from 10:1 to 1:5, and preferably from 4:1 to 1:1. 

In many desirable compositions according to the present 
invention, which are intended for storage and or transpor- 
tation, the peracid is made by a reaction between the 
. corresponding carboxylic acid or carboxylic acid anhydride 
and hydrogen peroxide in an aqueous medium. It is particu- 
larly desirable to employ compositions in which the peracid 
is present at a concentration that is substantially in equilib- 
rium with residual concentrations of its corresponding car- 
boxylic acid and hydrogen peroxide. In such compositions, 
the concentration of hydrogen peroxide is often selected in 
the range of from about 0.1 to 30% w/w and the concen- 
tration of carboxylic acid from about 0.5 to about 50% w/w. 
In practice, the weight ratio of carboxylic add eg. acetic 
acid or hydrogen peroxide relative to the peracid can be 
varied at the discretion of the producer/user within the entire 
range, provided that an appropriate concentration of the 
other reagent is present. In general terms, for a stable 
equilibrium, a low peroxide concentration is balanced by a 
high carboxylic acid concentration, and vice versa, and ratio 
of peroxide plus carboxylic acid to peracid increases as the 
concentration of peracid decreases. For many dilute, trans- 
portable peracid compositions containing less than 6% per- 
acid, and often greater than 1% peracid, the weight ratio of 
peroxide to peracid and of carboxylic acid to peracid are 
each often selected in the range of from about 1: 10 to about 
10:1. 

The transportable compositions can be employed neat, for 
example in the disinfection of hard surfaces such as work 
surfaces, equipment or sanitary ware, particularly if they 
contain less than 6% peracid, but they are often diluted with 
water before use or it is an aqueous medium which it is 
intended to disinfect The extent of dilution is at the discre- 
tion of the user, taking into account the extent and nature of 
the infecting micro-organisms which it is desired to kill, the 
period available for the kill and the operational conditions 
such as the temperature. Where the disinfection process 
involves a manual treatment stage, for example, distributing 
a composition over a hard surface with a doth, it is often 
desirable that the peracid concentration in the solution in use 
is less than about 0. 1%. 

It is convenient to express the concentration of the dis- 
infectant composition by reference to the concentration of 
the peracid. The alkoxylated alcohol is present at a relative 
concentration thereto as indicated previously herein. The 
peradd concentration is usually at least 5 mgA and often up 
to 1000 mgA. For a number of micro-organisms, a concen- 
tration of between 25 and 400 mgA is selected. Depending 
on the conditions, though, for shock treatments, peracid 
concentration of above 1000 mgA, for example up to about 
10000 mgA can be contemplated and for prolonged contact, 
a concentration of 1 to 5 mgA peracid can sometimes be 
appropriate. 

It will be recognized that the advantage of the invention 
composition, compared with prior disclosed compositions 
not containing the alkoxylated alcohol, is that it is relatively 
more effective at approximately neutral or mildly alkaline 
compositions, and especially at a pH of from above 6 to 8. 
The user can obtain the benefit of a similar extent of 
disinfection using a peradd composition, such as peracetic 
acid at a higher pH, Le. avoiding or reducing the extent of 63 
pH adjustment, or alternatively he can obtain improved 
disinfection if he chooses not to acidify. 
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In theory, microbicidal compositions can contain other 
active microbiddes in order to augment the activity from 
peradds, but there can be no guarantee that the addition of 
further components will improve the ova;rail microbiddal 
effectiveness. Some combinations of peradd with other 
components are unstable and others show little or no detect- 
able change in performance, at least with reference to 
various widespread target micro-organisms. 

One such dass of other microbioddes comprises quater- 
nary ammonium compounds, a dass of carbonic surfactants. 
They are widely available, and hence are attractive, but there 
can be difficulties associated with their use. Within the 
spectrum of micro-organisms that it is desired to control, i.e. 
kill or inactivate, by the application of a microbiddal 
composition are bacteria. Bacteria themselves are generally 
divided into two classes, gram-negative and gram-positive 
bacteria. It is generally recognized that, of the two d asses, 
gram-positive bacteria are, in many cases, relatively easy to 
control by the application of quaternary ammonium com- 
pounds, but that gram negative bacteria are much more 
resistant to them. It is particularly desirable to control gram 
negative bacteria, because the group comprises many well 
known pathogens, for example, many species of faecal 
bacteria, pseudomonads which can cause skin irritation, and 
other species of bacteria, such as salmonella which can 
cause food poisoning. Self -evidently, it would be advanta- 
geous to identify microbicidal -compositions having 
improved activity against gram negative bacteria. 

It has been found to be especially desirable to employ the 
combination of peradd and alkoxylated alcohol in conjunc- 
tion with a quaternary ammonium cationic surfactant, since 
by so doing, the resultant three component combination has 
been shown to be particularly effective against gram nega- 
tive bacteria. The quaternary ammonium compound, which 
can be represented by the general formula R fl R*R c R rf N4QT 
in which substituents R a , R*. R c , and R rf each represent an 
alkyl or aryl group or two of which combine with the 
nitrogen to form a heterocyclic rrudeus, the total number of 
carbons in R a to K d normally comprising from about 10 to 
about 30 carbons. One or two of the substituents normally 
contains from 8 to 18 linear carbons often from C12 to C16, 
or forms part of the heterocyclic nudeus such pyridirrium. 
One of the substituents can conveniently comprise a benzyl 
group. The remaining substituents usually are selected from 
CI to C4 alkyl groups, and espedally methyl or ethyl. Q 
represents a counterion such as hydroxy L, sulphate or alkyl 
sulphate. 

The quaternary ammonium cationic surfactant (QACS) is 
often incorporated at a relatively small proportion of the 
overall composition, such as up to about 5% w/w in a 
dilutable composition, or up to about 0.5% w/w in a com- 
position ready for use without further dilution. It will be 
recognised that in a two pack system, the QACS can be 
incorporated in either or both of the solutions at a concen- 
tration selected accordingly. 

A particularly effective range of compositions comprises 
peracetic add at a weight concentration in the region of 
about 2.0 to 5.5%, preferably in the presence of sufficient 
hydrogen peroxide and acetic add selected together in the 
ranges of I to 20% and 1 to 50% respectively to obtain an 
equilibrium composition, from 4 to 15% alkoxylated alcohol 
and from 0.05 to 0.5% QACS. Such compositions may often 
be diluted by a factor in the range of from about 10 to about 
1000, depending on the peradd concentration before dilu- 
tion and its desired concentration for disinfection. 

The invention compositions are particularly intended for 
use in the food, beverage and allied industries. The beverage 
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industries include brewing, wine- making and alcohol distil- 
lation, and in dairies. In such industries, it is especially 
important to guard against the contamination of food and 
drink intended not only for human consumption, but also 
that intended for consumption by livestock, and pets. In such 
industries, the compositions can be used to disinfect brewing 
vessels, or surfaces that come into contact with prepared 
food or drink which in normal circumstances would be 
consumed without cooking. Those surfaces can include food 
mixing or washing vessels, transport equipment such as 
conveyors, arid filling and packaging equipment Composi- 
tions for use in these industries generally contain or are 
diluted in uses to peracid concentrations of below 500 mg/1 
with corresponding concentrations of the other constituents. 
Such diluted compositions in practice are rarely non-equi- 15 
librium in that over a period of time there would be a 
tendency for the peracid to re-equilibrate to hydrogen per- 
oxide and carboxylic acid, but that is acceptable under 
disinfection treatment times The use of the two component 
composition enables the process to be effected often without 20 
any pH alteration, and the use of the three component 
composition is especially desirable in that it combines the 
advantage of the two component combination with that of a 
wider spectrum activity, even at approximately neutral or 
alkaline pH. 25 

The compositions according to the present invention can 
be prepared by mixing a first solution comprising a peracid, 
with a second solution comprising an ethoxylated and pro- 
poxylated alcohol nonionic surfactant according to the gen- 
era! chemical formula (1): 
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The effectiveness of each of the various Comparison and 
Example compositions as a microbicide was determined 
against three microbes considered to be representative for 
beverage industries, namely a yeast, Candida albicans, a 
gram negative bacterium, Pseudomonas aeruginosa, and a 
Gram-positive bacterium, Staphylococcus aureus. 

The effectiveness of the composition as a microbicide was 
tested in a disinfectant suspension test The microbicide was 
challenged with an inoculum of the microbe containing a 
measured concentration of between 1x10* to 3x10 s cfu for 
bacteria and between lxlO 7 and 3xl0 7 cfu for the yeast in 
the presence of yeast extract (0.4%) and standard hard water 
for a period of 5 minutes at ambient temperature. The 
composition was quenched in the standard manners for 
peracid and surfactants depending on which components are 
present and thereafter determining the number of viable 
micro-organisms by conventional plate culture techniques. 
The studies were conducted in duplicate. 

The number of surviving viable bacteria or yeasts per unit 
volume (cfu) was then compared with the number before the 
disinfection treatment began, and the result given is the 
fraction that had been killed, expressed a logarithm, base 10, 
the higher the resultant number, the more effective the 
disinfection. The maximum for the yeast was 4.6, for the 
gram -ve bacterium was 6.3 and 5.9 for the Gram +ve 
bacterium. 

The results of the disinfection studies are summarized in 
Table 1 below 

TABLE 1 



Meaawcd Log Reduction Factor Cor 



R-(OCH 2 CH J >.-(OCH 1 CHCH^-O.H 

wherein R represents an alkyl group of at least 6 carbon 35 
atoms n and p each represent an integer. 

Having described the invention in general terms, specific 
embodiments thereof will be described hereinafter in greater 
detail by way of non-limiting example only. 

40 

Comparisons CA to CD and Examples 1 and 2 

In Comparison CA, the treatment employed was a 
dilutable grade of peracetic acid commercially available 
from Solvay Interox Limited under the Trade Mark PROXI- 
TANE, containing 5% peracetic acid, 10% w/w acetic acid 
and 20% w/w hydrogen peroxide, diluted to give an in use 
concentration of peracid of 50 mg/1 for the bacteria, and 200 
mg/1 for the yeast. 

In Comparison CB, the treatment employed comprised 
0.2% w/v active ingredient of a quaternary ammonium 
cationic surfactant (QACS) available from Albright and 
Wilson under their Trade Mark EMPIGEN grade CM. 

In Comparison CC the composition employed comprised 
a solution of 10% w/v of an emoxylatecVpropoxylated linear 
primary alcohol (alkoxylated alcohol) available from Union 
Carbide under their Trade Mark TRITON grade DF16. 

In Comparison CD, the treatment employed was as in 
Comparison CA, except that 0.2% w/v active ingredient of a 
the QACS of Comparison CB was also employed. 

in Example 1, the treatment employed was as for Com- 
parison CA, except that 10% w/v of the (alkoxylated alco- 
hol) of Comparison CC was also employed. 

In Example 2, the treatment employed was as for Example 6S 
1, except that 0.2% w/v active ingredient of the QACS of 
Comparison CB was also employed. 
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From Table 1, it can be seen in Comparison CA that the 
effectiveness of peracetic acid as a microbicide is very good 
at acidic pHs of the region of pH 4, but that its effectiveness 
HimtnUhP* as the pH of the solution containing the yeast or 
bacterium increases. A comparison of Comparisons CA with 
CB and CD shows that the QACS complements the perace- 
tic acid in terms as the pH varies through the range tested for 
the yeast, without demonstrating synergism, but that there is 
no complementary action for the bacteria. A comparison of 
Comparisons CA, CC and Example 1 demonstrates that the 
combination of the alkoxylated alcohol and peracetic acid 
offers similar performance to that of peracetic acid alone, at 
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ibc low pH, and at higher pHs of from pH 6 to pH 10 shows 
synergism especially for the Gram negative bacteria which 
are resistant to QACS. Thus. Table 1 shows that the pH 
range in which peracids retain their effectiveness is visibly 
extended from about pH 4 without the alkoxylated alcohol s 
up as high as about pH 8 with the alkoxylated alcohol Table 
1 also shows complementary results or synergistic results for 
the Gram positive bacteria and the yeast at the higher pHs. 

From a comparison of Examples 1 and 2, it can be seen 
that the addition of the QACS is beneficial at the high end 10 
of the pH range, and particularly at about pH 8, comple- 
menting the other components and producing a composition 
that is especially effective for all three of the test micro- 
organisms. 

Storage Stability Trial 

Tb 247.5 g of a sample of peracetic acid commercially 
available from Solvay Interox Limited under the Trade Mark 
PROXTIANE, containing 5% peracetic acid, 10% w/w ^ 
acetic acid and 20% W/w hydrogen peroxide was added 0. 11 
g of a quaternary ammonium cationic surfactant (QACS) 
available from Albright and Wilson under their Trade Mark 
EMPIGEN grade CM and 239 g of an ethoxylated/propoxy- 
lated linear primary alcohol (alkoxylated alcohol) available ^ 
from Union Carbide under their Trade Mark TRITON grade 
DF16. After 160 days storage at ambient temperature (ca. 
20°-25° C) t analysis of the sample showed that 95% of the 
peracetic acid was retained, indicating that the sample had 
excellent storage stability. 30 

We claim: 

1. An acidic, storage stable peracid disinfectant solution 
comprising an aqueous solution comprising an amount 
effective for disinfection of an aliphatic peracid containing 
up to 9 carbon atoms and an ethoxylated and propoxylated 35 
alcohol nonionic surfactant according to the general for- 
mula: 

MCK^aCHaX.^OCHaCHCK^-OH ^ 

wherein R represents an alkyl group of at least 6 carbon 
atoms and n and p each represent an integer. 

2. A solution according to claim 1, wherein the nonionic 
surfactant and peracid are present in a weight ratio within the 
range of from 10:1 to 1:5. 45 

3. A solution according to claim 2, wherein the nonionic 
surfactant and peracid are present in a weight ratio within the 
range of from 4:1 to 1:1. 

4. A solution according to any one of claims 1, 2, or 3, 
wherein the solution contains from about 1 to about 6% w/w x 
peracid. 

5. A solution according to any one of claims 1, 2 or 3 t 
wherein the peracid comprises peracetic acid. 
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6. A solution according to claim 5, wherein the solution 
comprises from 1 to 6% w/w peracetic acid. 

7. A solution according to any one of claims 1, 2, 3 or 6, 
wherein the solution contains up to 0.5% w/w of a quater- 
nary ammonium cationic surfactant 

8. In a process for disinfection of a substrate, in which the 
substrate is contacted with a disinfectant solution, the 
improvement wherein the disinfectant solution comprises an 
aqueous solution comprising an amount effective for disin- 
fection of an aliphatic peracid containing up to 9 carbon 
atoms and an ethoxylated and propoxylated alcohol nonionic 
surfactant according to the general formula: 

R-<OCH a CH 1 V(OCH a CHCH J VOH 

wherein R represents an alkyl group of at least 6 carbon 
atoms and n and p each represent an integer. 

9. A process according to claim 8, wherein the nonionic 
surfactant and peracid are present in a weight ratio within the 
range of from 10:1 to 1:5. 

10. A process according to claim 7, wherein the nonionic 
surfactant and peracid are present in a weight ratio within the 
range of from 4:1 to 1:1. 

U. A process according to claim 8. wherein the aliphatic 
peracid comprises from 1 to 6% w/w peracetic acid. 

12. A process according to any one of claim 8, 9, 10 or U, 
further comprising diluting the solution. 

13. A process according to any oneofclaim8, 9, 10 or 11, 
wherein disinfection is effected without diluting the solu- 
tion. 

14. A process according to claim 8, 9, 10 or 11, wherein 
the process is carried out at a pH of at least 6. 

15. A process according to claim 8, wherein the solution 
contains up to 0.5% w/w of a quaternary ammonium cationic 
surfactant 

16. A process according to claim 8, wherein the process is 
carried out at a pH of from pH 6 to 8. 

17. A process for preparing an aqueous storage stable 
disinfectant solution which comprises mixing an aqueous 
solution comprising an aliphatic peracid containing up to 9 
carbon atoms with a solution comprising an ethoxylated and 
propoxylated alcohol nonionic surfactant according to the 
general formula: 

R-<OC3J,CH a ).KOCH 1 CHCH 1 ),-OH 

wherein R represents an alkyl group of at least 6 carbon 
atoms and n and p each represent an integer. 
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PERACID COMPOSITIONS FOR MEDICAL 
DISINFECTION 




solution directly from suitable reactants. Such a diluted 
This is a division of application Ser. No. 08/211,659 filed solution may be used directly although it is not at cquilib- 

Jun. 21. 1994. now U.S. Pat No. 5345343. 5 rium and is therefore of variable composition in storage, 

This invention concerns compositions, processes for the Such non-equilibrium diluted solutions also have a compo- 

preparation of such compositions, two-pack systems for sition dictated by the equilibrium point applying at the 

preparing such compositions and uses of such compositions. original concentration, which may not be desired in some 

More particularly the present invention concerns composi- applications. 

tions comprising dilute aqueous solutions of lower aliphatic 10 In 1955 Greenspan et aL(Proc 42nd Ann. Mtg. Chem. 
peracids and their use as disinfectant compositions. Spec Man. Ass. December 1955). disclosed mat stable 

The lower aliphatic peracids are effective wide-spectrum dilute peracetic acid solutions can be prepared by the use of 
bactericides which have the particular advantage, in use. of peracid stabilizers in conjunction with proper adjustment of 
leaving as residues only the corresponding lower aliphatic the relative concentrations of the components of the dilute 
acids and therefore being particularly suitable for applica- is peracid solution, mat is to say that if the prepared dilute 
tions which require a non-environmentally-polluting disin- solution is not fully at equiUbriirm. adjustment of the balance 
fectant While the lower aliphatic peracids in general are of the components can achieve stability. The solutions in 
contemplated herein, for example those corresponding to question may be prepared by dilution of commercial, eg. 
carboxylic aliphatic acids containing 2 to 9 carbon atoms. fully equilibrated peracetic acid which has been produced by 
peracetic acid is particularly envisaged since it is already a 20 the use of small amounts of a mineral acid catalyst 
commercially important peracid for disinfectant purposes. U.S. Pat No. 4297.298 describes the production of an 
Where the following description relates to peracetic add it aqueous solution of a lower aliphatic peracid by preparing in 
is to be understood that the other peracids may be read in a first process step a concentrated solution of the peracid 
substitution therefor provided that the technical context from the corresponding carboxylic acid or anhydride and 
allows it 25 concentrated hydrogen peroxide in the presence of a small 

Aqueous solutions of peracetic acid containing up to quantity of a strong acid catalyst and diluting the solution 
about 45% by weight of peracetic acid are commercially with a solution containing at least one of the reagents from 
available. Such solutions may be produced by reacting the first process step so as to bring the concentration of the 
appropriately concentrated hydrogen peroxide and acetic aliphatic peracid to the rated concentration of the mixture 
acid in an aqueous medium in the presence of an add 30 the concentration of the diluent reagent or reagents being 
catalyst which is usually sulphuric add or other strong chosen "so that once dilution has been brought about the 
mineral add. The add catalyst may be present in from about system is no longer at equilibrium, but tends to move in the 
0.1% to about 5% by wdght of the reaction mixture. direction of forming further aliphatic peracid at a very slow 

Aqueous solutions of peracetic add represent equilib- rate." The process specifically described in U.S. Pat No. 
rium mixtures of the reactants and the reaction products and. 35 4.297.298 produces a non-equilibrium composition which 
under relatively forcing reaction conditions, for example contains an extremely high concentration of hydrogen 
when using one or more of a substantial quantity of catalyst peroxide, e.g. from 28% to 46%. Such a concentration on 
an elevated reaction temperature and a concentrated reaction contact with the user would cause skin bleaching and pain, 
mixture, equilibrium may be substantially reached in a U.S. Pat No. 4,743.447 describes the production of 
relatively short time. When using the strong add catalyst in *o solutions having a hydrogen peroxide base for disinfecting 
from 2% to 5% of the reaction mixture, a temperature of contact lenses, the solution having from 0.005% to 0.1% by 
from 30° C to 50° C and a concentration of add above weight of peracetic acid. 1% to 8% by wdght of hydrogen 
about 20% by weight the reaction mixture may come to peroxide and sufficient acetic acid for the system to reach 
equilibrium within hours. For some applications, or where equilibrium. Such a solution may be prepared by direct 
long storage is envisaged, it may not be desirable for there 45 reaction using a very dilute reaction mixture with lengthy 
to be catalyst residues in a peradd product particularly, for equilibration or from a stable commercial solution having a 
example, dilute products intended for personal or domestic "weak concentration" of peracetic acid to which the other 
hygiene use. For many applications dilute solutions of constituents of the composition are added. This teaching 
peracetic add. far example below 5% by weight but often does not therefore avoid the separate initial step of produc- 
below 2%. for example from 0.1% to 2% by wdght are 50 ing a stable weak solution of peracetic add from which to 
required. Concentrations of peracetic add above 0.5% by produce in turn the final product 
wdght for example from 0.5% to 1% by wdght are par- EP-A-0357238 (Steris Corp) discloses an anti-microbial 
ticularly effective bacteriddally in. for example, toilet composition comprising a strong oxidant a copper and brass 
deansing applications. Such dilute peracetic add solutions corrosion inhibitor, a buffering agent at least one anri- 
may be produced directly by reacting acetic add and hydro- 55 corrosive agent which exhibits corrosion inhibition in at 
gen peroxide in a suitably dilute reaction mrAUm but least aluminum, carbon steel and stainless steet and a 
equilibrium can f *k* an extremely long time to reach. wetting agent The corrosion inhibitors specifically dis- 
particularly at the more extreme dilutions envisaged. At dosed for brass and dnmi'mim comprise triazoles and 
peracid concentrations bdow 1% by weight equilibrium molybdatcs. which are known to have unfavourable toxicity, 
may take a month cr mart to reach if the reaction is not acid 60 and which therefore renders undesirable their use in a 
catalyzed or a week or more even if the reaction is acid medical environment 

catalyzed. This entails a very heavy utilization of plant and It is an object of the present invention to provide a 
equipment on a large production scale. disinfectant composition, based on a dilute solution of 

If a concentrated equilibrium solution of peracetic add is peradd. which may be used on medical equipment corn- 
diluted with water the equilibrium point of the system is 65 prising metal components to be disinfected, 
progressivdy altered, as dilution progresses, in favour of the In accordance with the present invention there is pro- 
regeneration of the original reactants. The ageing time taken vided a process for the preparation of an aqueous disinfec- 
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tant composition characterized in that the process comprises least 0.05% and generally not greater than 1% by weieht 

mixing a first aqueous solution comprising a lower aliphatic peradd. In many embodiments, the mixture of the two 

peradd stabilizer. 0.25% or from 0.25% to 0.5% by weight peradd. The 

In another aspect the present invention provides a dis- 5 mkturc ^° desirabl y comprises from 0.1% to 5% corrosion 

infectant composition obtainable by a process comprising inhihitor 811(1 frQm to 1% peroxide stabilizer and/or 

mixing a first aqueous solution comprising a lower aliphatic peradd stabilizer. Such mixtures can often be obtained 

peradd with a second aqueous solution comprising a cor- conveniently by selecting a volume ratio of the first solution 

rosion inhibitor and a hydrogen peroxide stabilizer and/or to the second solution which is often at least 1:5 and not 

peradd stabilizer. It is to be understood that the peracid 10 usually greater than 1:50. preferably from 1:10 to 1:30 

composition of the present invention is not in equilibrium taking into account the concentration of the components in 

and comprises a relatively higher concentration of stabilizer each solution, 

(s) than a skilled person would expect to find in a compo- ~ ~e *. 

sition which is iTcquihcrium and comprises a rimflv ° M "^J^KS S ° laU ° nS mUhl 

concentration of peracid 15 components useful in disinfectant compositions, eg. a tria- 

In yet another aspect the present invention provides a zoIc amosioa a wetting agent, though the 

two-pack system for the preparation of a disinfectant presence of these components is not essential to obtain the 

composition, characterised in that one pack comprises a first advantages of the invention (indeed, such components may 

aqueous solution comprising a lower aliphatic peradd. and be slightly detrimental). One or bom of the solutions may 

the other pack comprises a second aqueous solution com- 20 contain an indicator which undergoes a colour change to 

prising a corrosion inhibitor and a hydrogen peroxide sta- indicate that the two solutions have been mixed together, 

bilizer and/or peradd stabilizer. It will be appreciated mat the compositions provided by 

The first aqueous solution preferably comprises a lower the process of the present invention are not in equilibrium 

aliphatic peradd. such as pcracetic add, in an amount of and that in the natural course of events the peradd compo- 

from2%tol0%^or^erablyfrom3%to7%.byweight 25 nent of the composition will tend towards equilibnumFor 

of ^ soIuUoil The first aqueous solution may additionally example, the composition described in the rwagraph imme- 

compase stabilizer(s)for me hy^gen peroxide and/or the ^ above paragraph will begin to Aa^ within a 

peraad in the equauonum solution, eacbrdevant stabitizer ^4 perioo^ftime frorrfmixing the fix*Ll 

being present in a preferred amount of from 20 to 10.000 r ^ w/< P V~\ U . "* ™ *™ ™ 

ppm Preferably bo* the p 30 SC °° n l!?L f ^^^L ^ aS ^ I>C ^ P' 2 ™^ 1 

in the solution, giving a preferred comWned stabilizer con- ~^ati<>n in the solution will reduce as it tends towards 

centration of from 3000 to 6000 ppm. A suitable peradd cq T b " unL Nonnal cquilihrilim 1x5 «pected to be 

stabilizer is dipicolinic add and suitable peroxide stabilizers rcachcd aftcr about *** assuming the peradd and/or 

indude phosphonic adds and salts thereof, eg. the products P*™** docs «* decompose in that period, 

sold by Monsanto under the trade mark M DEQUEST W such 35 compositions of the present invention are particu- 

as hydroxyethyUdenediphosphonaic, diemylenetriamine- larty suitable for use as medical disinfectants. Preferably, the 

pentamethylenc phosphonate and emyknediaminetetram- compositions are used to disinfect medical equipment which 

ethylene phosphonate and those stabilizers claimed in Euro- metaL C S" alumillum * co PP cr especially steeL 

pean patent appUcation 0426949, especially cydohexane-L componcnts re< I uired to disinfected. For example, the 

2-diammc^etramemylenephosphomc acid and salts thereof 40 00115)05111011 * P«ticulariy useful for disinfection of endc- 

(CDTMP). It should be understood that the first solution is scopes. The present invention may have a further advantage 

usually an equilibrium mixture of the relevant reactants and ovcr mc P* 01 compositions of Steris. The sdected 

reaction products, as generally described in the paragraph components of the invention composition interact to protect 

bridging page 1 and page 2 above, and that the above metal components, especially sted components, with regard 

specified amount of peracid indicates the amount of peracid 45 ^ l<x^ conosion, ^ pitting, as well as, if not better 

per se in the solution. A preferred process for the preparation ^ mciybdatc, tnazole and/or wetting agent were 

of dilute solutions of lower aliphatic peradds useful in the P^ent ™ sism<>st sarefiaD 8 m light of the disdosure on 

present invention is disdosed in PCT Patent Application No. pa *I 4 ' ***** 7 * 9. of Stcris - 

WO 91/13058. The present invention has the advantage of providing a 

The second aqueous solution preferably comprises from 30 ^ conmosMon cemprising a relatively high concentra- 

0.1% to 5%, more preferably from 0.1% to 1%, by wdght ? on °J ^ me process of me present 

of the solution of a corrosion inhibitor. Preferably, the enables a relatively longer shelf life for the 

corrosion inhibitor is an alkali metal phosphate, most pref- sc P aratc aa * ocoas solution than would be achieved if the 

aably apotasrium phosphate, Dir^tasriumhydr<>genortho. coinposMor rwas supplied perse, 

phosphate (KjHPOJ is the most preferred c«rosion inhibi- « .. ™? kV ^°° !** n0W * without 

tat limitation, with reference to the following examples: 

The second aqueous solution preferably comprises from mAum n 1 

0.1% to 2%, often 0.1% to 1%, more preferably from 0.2% uxamh-B 1 
to 0.7% or 0.7% to 1%, by weight of the solution of Preparation of Composition according to the Present Inven- 

hydrogen peroxide stabilizer and/or peradd stabilizer, such 60 tion 

as about 0.5% or about 1% stabilizer. Preferably a hydrogen A two-pack system was prepared. One pack contained 

peroxide stabilizer is used. The preferred peroxide rtabiliz- 250 ml of an aqueous pcracetic add. 5% (active) by weight, 

ers are phosphonic acids and salts thereof, for example. solution. The other p» r * r contained 10 1 of an aqueous 

those described hereinabove as suitable for the first aqueous solution cQmpriring 0.6% by weight (fipotassium hydrogen 

solution. A suitable peradd stabilizer is dipicolinic add. 65 ortho phosphate and 0.5% by weight CDTMP. The two 

Mixing of the first and second solutions give a disinfec- packs were then mixed together to form a composition of me 
tant composition immediately after mixing comprising at present Invention. 
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EXAMPLE 2 

Preparation of Composition according to the Present Inven- 
tion 

A solution of 5% w/w pexacetic acid, 20% w/w hydrogen 5 
peroxide. 8% w/w acetic acid was diluted 14 times with a 
solution containing 1% w/w CDTMPand 0.8% dipotassium 
hydrogen orthophosphate to farm a solution containing 
3.500 ppm peracetic acid. 

EXAMPLE 3 AND COMPARISON A 10 

Ccrrison Trials for Disinfectant Compositions 

Duplicate coupons of mild steel and stainless steel 316 
were immersed for 72 hours at room temperature (15°-25° 
C) in disinfectant solutions. In Example 3. the disinfectant is 
solution was prepared according to the method of Example 
2 after a dilution by 25 times to produce a solution contain- 
ing 2000 ppm peracetic acid. In Comparison A. the disin- 
fectant solution was prepared according to the example 
given in the first table, page 6. lines 1 to IS of European 20 
Patent Application No 0 357 238. The solutions were 
completely replaced dally with fresh solutions. Examination 
of the coupons with both the naked eye and an optical 
microscope on completion of the trial showed mat for both 
of the metals in the composition according to the Steris 25 
Application, mere was significant localized corrosion and 
pitting on the metal but for the metals in the disinfectant 
solution according to the present invention there was only 
very slight localized corrosion. 

The significant reduction in localized corrosion achieved 30 
with compositions according to the present invention is 
surprising given the disclosure on page 4. lines 7 to 9 of the 
Steris Application, and is particularly advantageous because 
the results were achieved without the use of any toxic 
molybdate and triazole. 35 
We claim: 

1. A method for the preparation of an aqueous disinfectant 
composition comprising mixing a first aqueous solution 
conTprising a lower aliphatic peradd with a second aqueous 
solution comprising a phosphate corrosion inhibitor and at 40 
ieast one peroxide stabilizer selected from the group con- 
sisting of hydrogen peroxide stabilizers and peracid stabi- 
lizers. 

2. A method as claimed in claim 1 wherein the first 
aqueous solution comprises a (Cj-C?) aliphatic peracid in an 45 
amount of from 2% to 10% by weight of the first aqueous 
solution. 

3. A method as claimed in daim 1 wherein the first 
aqueous solution comprises a (Cj-C,) aliphatic peracid in an 
amount of from 3% to 7% by weight of the first aqueous 50 
solution. 

4. A method as claimed in claim 1 wherein the first 
aqueous solution comprises per acet ic acid. 

5. A method as claimed in claim 1 wherein the corrosion 
inhibitor comprises an alkali metal phosphate. 55 

6. A method as claimed in daim 1 wherein the corrosion 
inhibitor comprises dipotassium hydrogen ormophosphate. 

7. A method as claimed in claims 1 wherein the second 
aqueous solution comprises from 0.1% to 5% by weight of 
the second aqueous solution of said corrosion inhibitor. « 

8. A method as claimed in daim 1 wherein the second 
aqueous solution comprises from 0.1% to 1% by weight of 
the second aqueous solution of said corrosion inhibitor. 

9. A method as claimed in claim 1 wherein the second 
aqueous solution comprises from 0.1% to 2% by weight of 6! 
the second aqueous solution of said at least one peroxide 
stabilizer. 
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10. A method as claimed in claim 9 wherein the second 
aqueous solution comprises from 0.2% to 0.7% by weight of 
the second aqueous solution of. said at least one peroxide 
stabilizer. 

11. A method as claimed in daim 9 wherein the second 
aqueous solution comprises from 0.7% to 1% by weight of 
the second aqueous solution of said at least one peroxide 
stabilizer. 

1Z A method as claimed in claim 1 wherein the peroxide 
stabilizer is only hydrogen peroxide stabilizer. 

13. A method as claimed in daim 1 wherein the ratio of 
the volume of the first aqueous solution to the volume of the 
second aqueous solution is 1:5 to 1:50. 

14. A method as claimed in daim 1 wherein the ratio of 
the volume of the first aqueous solution to the volume of the 
second aqueous solution is 1:10 to 130. 

15. A method as d aimed in claim 1 wherein one or both 
of the two aqueous solutions comprises an indicator which 
undergoes a color change when the solutions axe mixed 
together. 

16. A method of disinfecting an object which comprises: 
mixing a first aqueous solution comprising a lower ali- 
phatic peracid with a second aqueous solution com- 
prising a phosphate corrosion inhibitor and at least one 
peroxide stabilizer selected from the group consisting 
of hydrogen peroxide stabilizers and peracid stabilizers 
to produce an aqueous disinfectant solution; and 

contacting an object to be disinfected with said aqueous 
disinfectant solution for a time sufficient to disinfect the 
object 

17. A method as claimed in daim 16 wherein the first 
aqueous solution comprises a (C^-Cg) aliphatic peracid in an 
amount of from 2% to 10% by weight of the first aqueous 
solution. 

18. A method as claimed in daim 16 wherein the first 
aqueous solution comprises a (C 2 -Q0 aliphatic peradd in an 
amount of from 3% to 7% by weight of the first aqueous 
solution. 

19. A method as claimed in daim 16 wherein the first 
aqueous solution comprises peracetic add. 

2d. A method as claimed in claim 16 wherein the corro- 
sion inhibitor m ^ pp ny* an alk al i metal phosphate. 

2L A method as claimed in daim 16 wherein the corro- 
sion inhibitor comprises dipotassium hydrogen orthophos- 
phate. 

22. A method as ci aimed in claim 16 wherein the second 
aqueous solution comprises from 0.1% to 5% by weight of 
the second aqueous solution of said corrosion inhibitor. 

23. A method as daimed in daim 16 wherein the second 
aqueous solution comprises from 0.1% to 1% by weight of 
the second aqueous solution of said corrosion inhibitor. 

24. A method as claimed in claim 16 wherein the second 
aqueous solution comprises from 0.1% to 2% by weight of 
the second aqueous solution of said at least one peroxide 
stabilizer. 

25. A method as claimed in claim 16 wherein the second 
aqueous solution comprises from 0.2% to 0.7% by weight of 
the second aqueous solution of said at least one peroxide 
stabilizer. 

26. A method as claimed in daim 16 wherein the second 
t aqueous solution comprises from 0.7% to 1% by weight of 

the second aqueous solution of said at least one peroxide 
stabilizer. 

27. A method as claimed in claim 16 wherein the peroxide 
stabilizer is only hydrogen peroxide stabilizer. 

; 28. A method as claimed in claim 16 wherein the ratio of 
the volume of the first aqueous solution to the volume of the 
second aqueous solution is 14 to 140. 
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29. A method as claimed in daim 16 wherein the ratio of 
the volume of the first aqueous solution to the volume of the 
second aqueous solution is 1:10 to 130. 

30. A method as claimed in claim 16 wherein one or both 
of the two aqueous solutions comprises an indicator which 
undergoes a color change when the solutions are mixed 
together. 

31. A method as claimed in daim 16 wherein said object 
comprises a metal component of medical equipment 

32. A method as claimed in daim 31 wherein said medical 
equipment comprises an endoscope. 

33. A multi-component product for providing, on mixing 
of the components, a disinfectant composition, said product 
comprising a first component which comprises a first aque- 
ous solution comprising a lower aliphatic peracid, and a 
second component which comprises a second aqueous solu- 
tion comprising a phosphate corrosion inhibitor and at least 
one peroxide stabilizer selected from the group consisting of 
hydrogen peroxide stabilizers and peracid stabilizers. 

34. A product as claimed in claim 33 wherein the first 
aqueous solution comprises a (C^-Cg) aliphatic peracid in an 
amount of from 2% to 10% by weight of the first aqueous 
solution. 

35. A product as claimed in claim 33 wherein the first 
aqueous solution comprises a (Cj-Cp) aliphatic peracid in an 
amount of from 3% to 7% by weight of the first aqueous 
solution. 

36. A product as claimed in claim 33 wherein the first 
aqueous solution comprises peracetic add. 

37. A product as claimed in claim 33 wherein the corro- 
sion inhibitor comprises an alkali metal phosphate. 

38. A product as claimed in daim 33 wherein the corro- 
sion inhibitor comprises dipotassium hydrogen orthophos- 
phatc. 
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39. A product as claimed in claim 33 wherein the second 
aqueous solution comprises from 0.1% to 5% by weight of 
the second aqueous solution .of said corrosion inhibitor. 

40. A product as claimed in claim 33 wherein the second 
5 aqueous solution comprises from 0.1% to 1% by weight of 

the second aqueous solution of said corrosion inhibitor. 

4L A product as claimed in claim 33 wherein the second 
aqueous solution comprises from 0.1% to 2% by weight of 
the second aqueous solution of said at least one peroxide 
10 stabilizer. 

4Z A product as claimed in daim 33 wherein the second 
aqueous solution comprises from 0.2% to 0.7% by weight of 
the second aqueous solution of said at least one peroxide 
stabilizer. 

15 43. A product as claimed in claim 33 wherein the second 
aqueous solution comprises from 0.7% to 1% by weight of 
the second aqueous solution of said at least one peroxide 
stabilizer. 

44 A product as claimed in claim 33 wherein the peroxide 
20 stabilizer is only hydrogen peroxide stabilizer. 

45. A product as claimed in claim 33 wherein the ratio of 
the volume of the first aqueous solution to the volume of the 
second aqueous solution is 1:5 to 1:50. 

46. A product as claimed in daim 45 wherein the ratio of 
25 the volume of the first aqueous solution to the volume of the 

second aqueous solution is 1:10 to 130. 

47. A product as claimed in claim 33 wherein one or both 
of the two aqueous solutions comprises an indicator which 
undergoes a color change when the solutions are mixed 

30 together. 

48. A product according to daim 33 wherein said phos- 
phate corrosion inhibitor is a sted corrosion inhibitor. 

• * • * * 
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ABSTRACT 



An aqueous composition comprising a lower aliphatic 
peradd, a corrosion InWhfcor and a peroxide stabilizer 
and/or peradd stabilizer, is useful for disinfecting medical 
equipment, particularly metal components of such equip- 
ment A process for obtaining such compositions is also 
provided and comprises mixing a first aqueous solution 
composing a lower aliphatic peradd with a second aqueous 
solution comprising hydrogen p er oxi de, a corrosion inhibi- 
tor, and a hydrogen peroxide stabilizer and/or a peradd 
stabilizer. The first and second aqueous solutions can form 
a two pack system far obtaining such compositions. 

43 Claim*, No Drawings 
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TWO PA CK PERAQD DISINFECTION progrcrtivcry altered, ai dllirtioa progresses in favour of the 

SYSTEM, METHOD OF PREPARATION OF regpacratioa of the original reactaat*. The ageing time talma 

DISINFECTANT COMPOSITION to atum (he new equilibrium point, after dilution, is of a 

THEREFROM, AND USE THEREOF IN alnjilart order to thai required to produce such a dilute 

DISINFECTING A SURFACE 5 solution directly from aufcable rcictants. Such a diluted 

_ mmm „ M aoliition maybcuscd directly, although ft i* not at eqoilU>- 

t T ?*i5S hCltl0n " * 3 PCT/GB94/00010, filed on Hum and is therefore of variable composition in storage. 

Jan. 5, 1994. Such aon-c^oilihrrum diluted sotuttooi alio have a compo- 

This invention concerns compositions, processes for ttic £T 'dittoed by the equilibrium point aoulyins at die 

preparation of such compositions, twe^ack systems for S^co^K Sroaynotbe cS in some 

preparing such compositions andutci of rucfa ccrnporitioaj. 1 ^rT^" 7 

Mote partlcultriy the present invention concern cornped- Greenspan ot aL (Free, 42nd Ann. Mtg. Chcm. 

tioos comprising dilute aqueous solutions of lower aliphatic *» ^!TnS«A«^w ^J^i£L dSu 

pcradds and their use a* disinfectant compositions, Spdc Man^Ass. peconbej 1955), discload that stable 

Tne lower aliphatic peradds are eWe^dc-spcctiuiii ^f^ c be prepared by the use of 

bactericides which have tho particular advantage, in use. of 15 peraad stabihsen la conjunction wah proper adjustment 01 

leaving as residues onty tho corresponding lower aliphatic the) relative concentrations of the components of the dilute 

acids and therefore being particularly suitable for applies- peractd solution, that is to say that, if the prepared dilute 

dons which require a oon^nvironrnentally-pclluting dishy. sol{ition is not folly rtequilTbdun^ sdjuitratnt of Rebalance 

fectant While the lower aliphatic pcradds in general are of }he (components can achieve stability. The solutions in 

contemplated herein, for example those corresponding to 30 question may be prepared by dQudon of commercial, eg. 

carboxylic aliphatic adds containing 2 to 9 carbon atoms, folly equilibrated peracetic add which has been produced by 

pcracetlc add is particularly eavisaged since it is already a thejus tf of small amounts of a nuncral add catalyst 

commercially important pecadd for rifrinfrrfnnr purposes. U.S. Pat No, 4297,298 describes the production of an 

Where the following description relates to pcracetlc add it aqueoojs solution of a lower aliphatic peradd by preparing in 

is to be understood that the other peradds may be read in 15 a first process step a concentrated solution of the peradd 

substitution therefor provided that the technical context froja the corresponding carboqrylie add or anhydride and 

allows it concentrated hydrogen peroxide in tho presence of a small 

Aqueous solutions of peracetic add containing up to quantity of a itrong add catalyst and diluting the solution 

about 45% by weight of peracetic add are commercially with a [solution containing at least one of (he reagents from 

available. Such solutions may be produced by reacting 30 the! first procesj step so as to bring the concentration of the 

appropriately concentrated hydrogen peroxide and acetic aliphatic peradd to the rated concentration of Che mixture 

add in an aqueous medium in the presence of an add the] concentration of the diluent reagent or reagents being 

catalyst which is usually sulphuric add or other strong chc*enj"so that ones dilution baa been brought about the 

mineral add. Ibo add catafytfinay to system{js no longer at cquffibriurri, but tends to movo in die 

0.1% to about 5% by weight of the reaction mixture. 35 direction of forming farther ilipharic peradd at a very slow 

Aqueous solutions of peracetic add represent equffib- rat£." The process specifically described (a US, Pat. No. 

nam mixtures of thnreactants and die reaction products and, 4,2?7,298 produces a non^uflibruim composition which 

under relatively forcing reaction conditions, tor example contains an extremely high concentration, of hydrogen 

when using one or more of a substantial quantity of catalyst, peroxide, e.g. from 2S % to 46%. Such a concentration on 

in devated reaction temperature and a concentrated reaction 40 contact, with the user would cause tkta bleaching and pnlu. 

mixture, ce^iffibriam may be substantially reached in a XJ&, Pat No. 4,743,44? describes the production of 

relatively short time When using the strong add catalyst in soljitiooi having a hydrogen peroxide base for disinfecting 

from 2% to 5% of the reaction mixture a temperature of contad lenses, the solution having from 0.005% to 0.1% by 

from 30* C to 50* C and a concentration of add above welghtr of peracetic add, 1% to 8% by weight of hydrogen 

about 20% by wdght the reaction mixture may come to 45 peroxide and sufficient acetic add for the system to reach 

equilibrium within hours. For some applications, or where cqofflhrinnL Such a solution may be prepared by direct 

long storage la envisaged, it may not be desirable for there reaction using a very dflnto reaction mixture with lengthy 

to be catalyst residues 1a a peradd product and particularly, eqdUibration or from a stable commercial solution having a 

for example, in dilute products intended for personal or *woak iconccnoition 9 of peracetic add to which the other 

domestic hygiene use, For many ipplicatious dilute solu- so eodstitheBts of the composition are added. This teaching 

dons of peracetic add. for example bdow 5% by weight but does not dierefbre avoid the separate initial ftep of produo- 

ofton bdow 2%, for example from 0.1% to 2% by wdght, ins a stable weak sotutioa of peracetic add from which to 

are required. Concentrations of peracetic add above 0.5% product in turn the final product 

by wdght for example from 0 3% to 1% by weight are EP-jA-0357238 (Steds Corp) discloses an mti-microbUl 

particularly effective bactedddaDy In. for example, toflet $5 corppotftion comprising a nrong oxidant, a copper and brass 

cleansing applications. Such dilute peracetic add solutions corrosion inhibitor, a buffering agent at bast one ana% 

may be juoduced directly by reacting acetic acid and hydro- corrosive agent which exhibits corrosion inhibition in at 

gen peroxide in a suitably dilute reaction medium but least abminlnm, carbon tied and stainless steel, and a 

equilibrium can rake an extremely long time to reach, weiring agent The corrosion inhibitors ipeettcaHy <Hs> 

particularly at the more ex tre m e dilutions envisaged. At 60 doted 1 for brass and ahsminxum comprise triazotes and 

peradd concentration! bdow 1% by wdght equilibrium moiybiatts, which ire known to have unfavourable toxidty, 

maytilcoaniciiihcrinoTetDreacbif u^rcactioaisnotadd and which therefor e renders undesirable their use in a 
catalysed or a week or more even if the reaction is add medical environment 

catalysed. This cstailj a very heavy utilisation cf plant and In certain cases. ft is desirable for the peracetic add 

equipment on a large production scale. is ccofepocidoa employed as a disinfectant composition to be 

g a concentrated equilibrium solution of peracetic addia produced by dilution of a more concentrated peracetic add 

dQmed wife water, die equilibrium point of the system is (cJutioh widi a second rotation which can comprise — 

li 
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poQccts which may confer beoefldal properties op the me abovo specified Amount of peradd indicates the amount 

peracetic add composition, such u eotrosioo Inhibitors. In of peaad pec so in the solution. Apreferred process forthe 

tho absence of any counter measures, or even despite them, preparation of dilate solutions of lower aHphaticper&dds 

It is possible that the aecood lolution can become cootami- useful in the present invention is disclosed In PCT Patent 

oated with niicro-orfanums, for example, moulds and 5 Application No WO 91/13058. 

yeasts, during storage prior to mixing with the pcracctic acid The hydrogen peroxide present in the second aqueous 

solution. Control of this is therefore desirable, but many of «cdntlott is preferably present as a dilute solution, la many 

the compounds co mmonly reco mmended for such control embodiment i the concentration of hydrogen peroxide 

arc either incompatible with peracetic add, ox can be undo present » * c ***** aqueous solutlofi is unlikely to be 

stable to medical use because of mrirtoddty. to pfter than about 5% w/w, ftef erabry, the concentration of 

It is an object of the present invention to provide a pydrogen penyde is from about 0.025% w/w to about 1% 

t^J^JSZJl^^ W< ™ c °* ** P^oxide In the second 

, tqueous solution is to Inhibit the grown of microbial 

It is a further object of certain embodiments of the is contaminants in the solution, 

present invention to provide a solution luitable for diluting The second aqueous solution preferably comnises from 

peracetic acid to produce a composition which may be used 0.1% to 5%, more preferably from 0.1* to 1%T >y weight 

on medical equipment comprising metal components, such of the solution of a corrosion inhibitor. Preferably, the 

solution having improved resistance to contamination by ectropion Inhibitor is an alkali r»*»1 phosphate, most prcf- 

miao-oxganlsmt. 20 erahly a pocas siump hosphate. Dlpotasslum hydrogen ottho- 

In accordance with the present invention there is pro- phosphate (E^HPQJ is the most preferred corrosion inhibi- 

vided a process for the preparation of an aqueous disinfeo- tec 

tant composition characterised In chat the process comprises The second aqueous solution preferably comprises from 

mixing a first aqueous solution comprising a lower aliphatic about 0.1% to about 2%, often 0.1 % to 1%, more preferably 

peradd with a second aqueous solution comprising hydro- 25 up to 0.7% by wdgbt of Che solution of hydrogen peroxide 

gen peroxide, a corrosion mhlHtor and a hydrogen peroxide itabOlzcr and/or peradd stabilizer fteferabiy a hydrogen 

stabilizer and/or peradd stabilizer. peroxide stabilizer is used. The prefen ed peroxide stabfliz- 

In anoeher aspect, the present invention provides a dla- cri arc phosphonic adds and salts thereof, for example, 

infectant composition obtainable by a process comprising those described hereinabove as suitable for the first aqueous 

mixing a first aqueous solution comprising a lower aliphatic so solution* A suitable peracid stabilizer is dipicolinic add. 

peradd with a second aqueous solution comprising hydro- Li particularly p referr ed embodiments, the second aquo- 

gen peroxide, a corrosion inhibitor and s hydrogen peroxide ous solution comprises from 0.025% to 1% w/w hydrogen 

ttahflirrr anoVor peradd stabilizer, & is to be understood that peroxide, from 0.1% to 077% w/w of CDTMP and from 0.1 

the peradd composition of the present invention is not in to 1% w/w of KgHFQ*, 

eqnflihrfnm and comprises a relatively higher concentration as According to certain preferred embodiments of the 

of stabilizers) than a stilled person would carport to find in present invention, tiiere is provided a two-pack system for 

a composition which is in equilibrium and comprises a the preparation of a disinfectant composition, characterised 

simitar concentration of peracid in that one pack comprises a first aqueous solution compris- 

In yet another aspect, the present invention provides a ing 3% to 7% w/w peracetic add. and the other pack 

two-pack system for the preparation of a disinfectant 40 comprises a second aqueous solution comprisiag from 

composition* characterised in that one pack comprises a first 0.025% to 1% w/w hydrogen peroxide, from 0.1% to 0.7% 

aqueous solution comprising a lower iHphartc peradd, and w/w CDTMP and from 0.1% to 1% w/w of ^potassium 

the other pack comprises a second aqueous solution com- cru\ophotpfaate. 

prising hydrogen peroxide, a corrosion inhibitor and a Mixing of the first and second solutions give a dlsinf eo- 

hydrogeo peroxide stabilizer and/or peracid stabilizer, 45 tant composition immediately after mixing cmnpriring at 

The first aqueous solution preferably comprises a lower least about 0.05% and generally not greater than about 1% 

aliphatic peradd, such as peracetic add, in an amount of by weight pen rid In many embec^^ 

from2% to 10%, mew preferably lrom3% to7%, by weight two solutions immediately ate mixing comprises from 

of the solution. The first aqueous solution may additionally about 0.1% to about 025% or from about 0.25% to about 

ccjuptise stabilizers) for the hydrogen peroxide and/or the so 0^5% by weight peradd. The mixture also desirably comn 

peradd in the equilibrium solution, each relevant stabilizer prises from about 0.1% to about 5% corrosion inhibitor and 

being present in a preferred amount of from 20 to 10.000 from about 0.1% to about 1% peroxide stabilizer and/or 

ppm. Preferably both the peroxide and peradd are stabilized peradd stabilizer. Such mix t ur e s can often be obtained 

in the solution, giving a preferred cornhinwl stabilizer con- conveniently by selecting n volume ratio of toe first solution 

centratioQ of from 3000 to 6000 ppm. A suitable peradd as to the second solution which is often at least 1:5 and not 

stabilizer is dJpicotialc add and suitable peroxide stabilizers usually greater than about 1:50, preferably from about 1:10 

include phosphonic adds and salts thereof, eg. the products to about 130. taking into account the concentration of the 

sold by Monsanto Under the trade mark "Deque st w such as components in each solution. 

hydroxTethy^nodimcthylcnc phospboaatc, dicthylenctri- One or boch of the aqueous solutions may contain other 

aminepcntamethyleno pb osphon at fr and efhyleuediamineteV 60 components useful in fl^faf^ fnt compositions, eg, a trie** 

ramethylene phosphouate and those stabflizen claimed in role corrosion inhibitor and/or a wetting agent, though the 
European patent application 0426949* especially presence of these conn^oxects is tot essential to obtain the 
cyclohcaanc-l 1 2-cjaM add advantages of the invention (indeed, such components may 

and salts focrcof (CDTM). It should be understood that the be ahgiuly detrimental). One or both of the solutions may 
first solution is usually an equilibrium mixture of the rd- as contain sntacScator, such as, for cxsmplo, methyl red, which 
evantreacrants and reaction products, as generally described undergoes a color change to indicate that the two solutions 
in the para graph bridging page 1 and page 2 above, and that have been mixed together, 
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It will be appreciated that the coropodtXons provided by 
the process of (he present invention are not in equilibrium 
and thtt in (he natural coarse of events the peradd cornpo- 
nent of the composition will tend towards equilibrium. For 
example, the composition described In the paragraph imme- 
diately above fids paragraph will begin to change within a 
relatively short period of time from mixing the first and 
second solutions together ant) that as time passes the peradd 
concentration in the solution will reduce as it lends towards 
equilibrium, Normal equilibrium could be expected to be 
reached after about two days, assuming the peradd and/or 
peroxide does not decompose ia that period. 

The compositions of the present invention are particu- 
larly suitable for use as medical diirfnfncrinft Preferably, the 
compoirdoos ace used to disinfect medical equipment which 
has metal, o.g. ilnrrrfnium, brass, copper and especially steel, 
components required to be disinfected. Far example, the 
composition is particularly useful for disinfection of endo- 
scopes. The present invention may have a further advantage 
over the prior art compositions of Steds. The sdected 
components of the invention composition interact to protect 
metal compcncTits, especially steel components, with regard 
to localised corrosion, eg pitting, as well as, if not better 
than, if molybdate* tdazole and/or wetting agent were 
present. This ij most surprising in light of the disclosure on 25 
page 4, lines 7 to 9, of Steds. 

The present invention has the advantage of providing a 
dQute composition comprising a relatively high concentra- 
tion of peradd. Furthermore, the process of the present 
invention enables a relatively longer shelf life for the so 
separate aqueous solution than would be achieved if the 
composition was supplied per sc. 

The invention will now be further described, without 
limitation, with reference to the following examples: 
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hydrogen peroxide was employed. 200 ml of the solutions 
were challenged with 0.1 ml cultures of bacteria Staphylo- 
cocci is aumtL ATCC 6538 (cell count 18x10" cfuAnQ and 
Pita, lomonas aeruginosa, ATCC 15442 (ceil count 3.0*10* 
cfu/n 1) aodfiingi Candida albicans ATCC 10231 (cell count 
L2xl 0 s cfu/ml) at the start of the test, and with Aspergillus 
nlgc\ IMX 149007 (cell count 29x10* sporesM) after 7 
days. The samples were stored for 6 months in screw top Jan 
at an Went temperature and regularly analysed for surviving 
culm cs. Surviving cultures were enumerated by dilution of 
1 ml sample* of the solutions in quarter-strength Ringers 
solnt on followed by culture as follows. For Staphylococcus 
auras and Pseudomonas aeruginosa, 24 far @37* C in 
Trypi one Soya Broth, for Candida albicans* 72 far Q37* C. 
in Tt fprone Soya Broth, for Aspergillus nlgcr, until spores 
devt op (5-10 days) 930° C in Malt Extract Agar. For the 
coctr solution (not according to the present invention, the 
numlcr of surviving colonies was between 13x10* and 
2.4X 0 7 cfu/ml Mrh the number being 4*7x10* cfu/ml after 
6 murths, For the solution according to the present 
invet don, there were no carrying colonies, except for 24 
hour after the addition of Aspergillus nigcr, when 4x10 s 
cfu/ril was observed. After a further 24 hours storage, 
however, there were no surviving colonies. 

The results of the microbial challenge tests showed that 
the expositions according to the present invention gave 
good inhibition of microbial growth, and could give excel- 
lent j distance to microbial contamination over long term 
storage. 

EXAMPLE 3 



EXAMPLE 1 

Preparation of Composition according to the 
Present Inve ntio n 

A solution of 5% w/w peracttic add, 20% w/w hydrogen 
peroxide, 8% w/w acetic add was dilated 14 times with a 
solution containing 0.1% w/w hydrogen peroxide, 1% w/w 
CDIMP (as supplied, 14% active w/w), 0.8% Q^pntstrfnm 
hydrogen orrhophosphate and 10 ppm 0.01% methyl red 



SJ 



solution to fom * solution containing 3JS00 pp™ peracctic 45 anal^ jes mowed that for both solutions, there was no loss of 
acid. hydr igen peroxide at any of the storage temperatures. The 

samfles were also employed to produce cornpoahions 
accod ding to the presen t inventioo containing ca. 3 JS0O ppm 
pera< eric add by 14 tunes dilution of a solution of 5% w/w 
per** eric add. 20% w/w hydrogen p e roxi de and 1% w/w 
accrX : adl The solutions according to the present Invention 
were analysed foe peracctic tdd and hydrogen peroxide 
coot< at, stared far 5 days and then re-analysed for pmtcetic 
tad and hydrogen peroxide. The results are given below, 
and i how excellent rhnrn'ral statriEry. 



EXAMPLE 2 
Microbial Challenge Tests 



SO 



A solution comprising 0.1% w/w hydrogen peroxide, 1% 
w/w CDTMP (as supplied, 14% active w/w) and 0.8% 
dipotassium hydrogen orlhcphosphate was tested in the 
German Society for Hygiene and Microbiology ia viiro tests 55 
(DOHM Standards for the Examination and Determination 
of chamical Disinfectant Processes, 1981. In vitro tests, 
Determination of the bacteriostatic and fungistatic 
efficiency). The test organisms used were bacteria Staphy- 
lococcus aureus. ATCC 6338, Pseudomonas asrvgtnosa, tt to 
ATCC 15442 and fungus Candida albicans ATCC 10231. 
The results of the tests showed inhibition of both bacterial 
and fungal growth in (he solution. fe&Stl 

A farther challenge test was canicd out against a solution - 
comprising 0.4% w/w CDTMP (as 100%) and 0.8% dlpc~ 65 
tasaium hydrogen onhophosphatc with 03% w/w hydrogen tt c 
peroxide. As a control (he same fbarmtatioQ but with no 



Chemical Stability Trials 

4 Samples of a solution suitable for use as a second 
aque mis solution in the present invention (Permutation 1) 
conainiaf 03% w/w hydrogen peroxide, 0.14% w/w 
CDIMP (as 100%). 0.8% dipotassium hydrogen 
otthc phosphate, 03% berootriazde and 10 ppm (101% 
metfa f\ red solution wore prepared. A further 4 samples 
coup Ining an additional 0.2% benzotriazole (Fonnnlation 2) 
were also prepared. Samples wore stored fori month at each 
of auhieux (ca. 20* C), 28° C. 32° C and 40° C and 
analysed far hydrogen peroxide oontcot The results of (he 
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-continued fcAprocei* u claimed in any one of claims 1. 3,4-5 oc 

— — — _ _ — — (. wherein the second aqueous solution wnariica from 

UlEs Put. O.J% to about 2% by weight of the eolation of saidhydrogeu 

peroxide stabilizer andVor pendd stabOlzct 
5 It. A process u daimed in diim 9. whereto too wooed 
aqueous solution comprises from 0. 1% to 0.7% by weight of 
(he jobation of add byorogen peroxide stabilizer and/or 
pendd stabilizes. 
1L A process as claimed is claim 1, wherdn only a 
w hydrogen peroxide stabilizer is wed. 

IX A process as claimed in claim 1 or claim U, wherein 
che itabiHzcr in the second aolutfot comprises a phosphoric 
add or salt thereof. 

XX A process as daimod in claim 12. wherein the stabi- 
liser compriaes cyclohexane-1,2- 
13 dbn^otetnnMtbyieaephosp^ 
PYAMPtPi 14. A process as daimed in claim 1, wherein (he second 

solution comprises from about 0.025% w/w to aboot 1% 
Corxodvhy Test wAv hydrogen peroxide. 

Asohuioeof 5% w/wpexacetic axld.20% w/wrrydrogeu IS. A process u claimed in dahn 1, wherein the second 
peroxide, 8% w/w acetic acid is diluted 25 times with a 20 solution comprises from about 0025% w/w to about 02% 
solution containing 03% w/w hydrogen peroxide, a 14% hydrogen percodde. 

w/w CDTMP (is 100% , <25 ppm chloride), 0.8% dipoUs- 16l A process as daimod in claim L wherein the ratio of 
slum hydrogen orthophosphate and 10 ppm 0.01% methyl the volume of the first aqueous solution to the volume of the 
red solution to form a disinfectant solution containing 2.000 second aqueous solution is about 1:5 to 150. 
ppm pecacetic add. Duplicate coupons of mild steel and 25 17. Apcocess as daimed in diim 1, wherein the ratio of 
stainless sted 316 are immersed for 72 houri in samples of the volume of the first aqueous solution to the volume of the 
the disinfectant solution at room temperature (average 20° second aqueous solution is about 1:10 to about 130. 
C). The di'mnfcrrntit solution is completely replaced daOy It. A process as claimed in dahn L wherein one or both 
with fresh solution. Examination of the coupons on ccmplc* of ihe first and second aqueous solmloBS comprises an 
uoo of the end shows only very slight localised corrosion of so Indicator which undergoes a color change when the solo- 
the coupons. Hons are mixed together. 

I daim: 19. A process according to dahn 1 or 4 wherein said 

1* A process ror the preparation of an aqueous disinfectant emphatic peracid coanprjses peracetfc add. 
composition comprising mixing a first aqueous equilibrium 20. A two-perk system as daimed in daim Z wherein the 
solution comprising a lower sliphttic peradd with a second ts first aqueous solution comprises a (C*-Cp) aliphatic peradd 
aqucoui solution comprising hydrogen peroxide, a corrosion in an amount of from 2% to 10% by weight of the solution, 
inhibitor, and a hydrogen peroxide stabilizer and/or peracid 2L A two-pack system as daimed In daim 20, wherein 
stabilizer, said hydrogen peroxide being present in said (he ah'phatic peradd la present in the first solution in an 
second aqueous solution in an amount cf up to 5% by weight amount of from 3% to 7% by weight of die solution, 
and sufficient to inhibit Che growth of rdcxobUl contami- 40 2XAtwo-pack system as dmmni in dsim 2, wherein fhe 
earns in said second aqueous solution. second aqueous solution comprises from 0.1% to 5% by 

2. AtwcKpsdcsyBtemfbrQieprepan^ of a disinfrrfnnt weight of the solution of laid corrosion inhibitor, 
composition, one pack comprising a first aqueous equfllb- 23. A two-pack system as claimed in daim 22. wherein 
rium solution comprising a lower aliphatic peradd, and the the second aqueouc solution cornrxises from 0.1% to 1% by 
other pack comprising a second aqueous solution compris- 45 weight of the solution of said corrosion mHb&ot, 

ing hydrogen peroxide, a corrosion inhibitor, and a hydrogen 24 A two-pack system as daimed fia daim 22 or 23, 
peroxide stabilizer and/or peradd stabilizer, said hydrogen wherein anid corrosion inhibitor comprises an aDoli metal 
peroxide being predentin sdd second aqneous solution in an phosphate. 

amount of up to 5% by weight and sufficient to inhibit the 25. A two-pack system as daimed in daim 24, wherdn 
growth of microbial contaminants in said second aqueous so the corrosion inhibitor comprises utpotaasium hydrogen 
solution. cf&epbnsphete. 

3. A process as daimed in daim L wherein the first 21 Atwe-pack system as ciaimedm any ecetf claims 2*, 
aqueous solution comprises a (Cj-Q>) aliphatic peracid in an 21, 22 or 23. wherein the second aqueous solution comprises 
amount of from 2% to 10% by wdght of the solution. from 0.1% to about 2% by weight of the solution of said 

4. A process as claimed in claim 3, wherein the aliphatic 55 hydrogen peroxide PiMTfrT and/or period stabilizer, 
peradd is present in the first aqueous solution la en amount 27. A two-pecksystem as daimed in dahn 2* wherein the 
of from 3% to 7% by weight of the solution. second aqueous solution comprises from 0.1% to 0.7% by 

5. A process as claimed in daim 1 wherein the second weight of the solution of said hydrogen peroxide stshilizer 
aqueous solution comprises from 0.1% to 5% by weight of and/or peracid atsMBzcc 

the solution of said corrosion inhibitor. 60 2& A two-pack system as claimed in daim 2. wherdn 

6. A process as claimed in daim 5, wherein the second only a hydrogen peroxide stabilizer is used, 

aqueous sotutioa comprises from 0.1% to 1% by weight of 29. A two-pack system as ritrmnd in claim 2 or claim 23. 
the solution of said corr osi on inhibitor. wfxerein the stabilizer in the second solution comprises a 

7. A process as claimed in claim 5 or 6, wherdn the phosphatase add or salt tbereol 

corrosion inhibitCT comprises an albrii metal phc^phate, 65 34l A two-park system aa daimed in daim 29, wherein 

8. Ar*coe*sasdairnedindalm7, wherdn the corrosion the stabilizer compriaes cyeloqexane-1,2- 
inhibitor comprises dipotasshim hydrogen cothophospnxxe, rtiimnnotiitrarnerhyleeepho add or salt thereof. 
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3L A two-peck system as clsfmnd in drum 2, wherdn the 
second solution comprise* from about 0.025% w/w to about 
1% w/w hydrogen peroxide. 

32. Atwo-f*ckivitemas elaimedin daimX wherein (he 
second solution comprise* from about 0.06% w/w to about 
0M w/w hydrogen peroxide. 

33. A two-peck system as chimed id claim 2, wherein die 
ratio of the volume of the first aqueous solution to (he 
volume of (he second aqueous solution la about liS to 1:50. 

34 a two-pack sy item as claimed In daimX wherein the 
ratio of (he volume of the first aqueous solution to the 
volume of the second aqueous solution it about 1:10 to about 
130. 

35. Atwo~pack system as dsimcd in claim 2. wherein said 
one pack comprises a first aqueous solution comprising 3% 
to 7% w/w peracctic add, and the other pack comprises a 
second aqueous solution comprising from 0.015% to 1% 
w/w hydrogen peroxide, from 0.1* to 0.7% w/w COTMP 
and from 0.1% to 1% w/w of rfrpntatsnim ortbophosphate. 

36. A two-pack ryitem as claimed in claim 2, wherein one 
or both of the first and second aqueous solutions comprises 
an indicator which undergoes a color change when fee 
solutions arc mixed together* 

37. A two-pack system as claimed in claim 2 or claim 20, 
wherein said aliphatic peradd comprises peracctic add. 

38. In a method of disinfecting n surface which comprises 
contacting a surface with an aqueous disinfectant solution 
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comprising a lower aliphatic pendd, the improvement 
wherein The aqueous disinfectant solution is prepared by 
"frfag a first aqueous equilibrium lolutloa comprising a 
lower aliphatic peradd with a second aqueous solution 

* comprising hydrogen peroxide, a corrosion inhibitor and a 
hydrogen peroxide stabilizer and/or peradd stabilizer, said 
hydrogen peroxide being present in said second aqueous 
solution in an amount of up to 5% by weight and sufficient 
to Inhibit the growth of microbial contaminants in said 

10 second aqueous solution. 

31. An improved method according to dtim 33, wherein 
said first and second aqueous solutions are provided in a 
two-pack system* one pack comprising said first aqueous 

15 equtiUxiem solution and the other pack comprising said 
second aqueous solution. 

40. An improved method according to claim 3ft or 39, 
wherein said surface comprises metal 

41. An tarroved method acccrtfiag to claim 44, wherein 
20 said metal comprises steel 

42. An improved method according to claim 38 or 39, 
wherein raid surface ccmpriscs a metal surface of a medical 
instrument 

43. A method according to daim 42. wherein said medical 
25 instrument comprises an endoscope. . . 

* f • * i 



United States Patent m 

Revell 



lUIIIHlMIIinilllll 

US005489706A ^ 
[ii] Patent Number: C§^89J06^> 
[45] Date of Patent: Feb. 6, 1996 



[54] STABILIZED PERACID SOLUTIONS 

[75] Inventor Christopher Revell, Great Sankey, 
United Kingdom 

[73] Assignee: Solvay Interox Limited, Warrington, 
United Kingdom 

[21] Appl.No.: 244,026 

[22] PCT Filed: Nov. U, 1992 

[86] PCT No.: PCT/GB92/02087 

§371 Date: May 13, 1994 

§ 102(e) Date: May 13, 1994 
[87] PCT Pub. No.: WO93/10088 

PCT Pub. Date: May 27, 1993 
[30] Foreign Application Priority Data 

Nov. 14, 1991 [GB] United Kingdom 9124160 

[51] Int CL 6 C07C 179033 



[52] U.S.CL 

[58] Field of Search 



. 562/3; 562/2 
562/2, 3 



[56] References Cited 

U.S. PATENT DOCUMENTS 
4,743,447 5/1988 U Roazic et al 



424/130 



FOREIGN PATENT DOCUMENTS 

0193416 3/1986 European Pat. Off. . 

Primary Examiner — Jose* G. Dees 
Assistant Examiner— Samuel Baits 
Attorney, Agent, or Firm— Larson and Taylor 



[57] 



ABSTRACT 



Disclosed is a process for improving the storage stability of 
peracetic acid comprising adding an effective concentration 
of preferably 0.1-5 wt % of an aliphatic alcohol ethoxylate 
wetting agent which has an EO number of greater than 4. 

19 Claims, No Drawings 
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STABILIZED PERACID SOLUTIONS 

This application is a 37 1 of PCT/GB92/02087 filed Nov. 
U, 1992. 

The present invention relates to stabilised peracid solu- 5 
lions and their production. 

Soluble pcracids have a number of attractive properties, 
including oxidative and broad spectrum biocidal properties. 
As a consequence, they have been employed or proposed for 
use as oxidising agents in chemical synthesis reactions, as 10 
bleaching agents in the bleaching or cleansing of laundry 
and other substrates and as disinfectants or sterilisers for 
especially liquid media or solid surfaces. 

One peracid which is widely available and suitable for 
the above-mentioned uses is peracetic add which is usually is 
produced in an aqueous solution by reaction between acetic 
add and hydrogen peroxide, optionally in the presence of a 
catalyst such as a strong add, induding sulphuric, phospho- 
ric and/or phosphonic adds. In a number of commercially 
available peracetic arid-containing compositions, the per- 20 
acetic add is present in equilibrium with the two reactants 
from which it is produced and water. Although such com- 
positions may be used immediately after their production, 
they are often stored for considerable periods during their 
distribution and/or by the end user. Daring storage there is 25 
a tendency for some decomposition of the peroxygen spedes 
to occur, thereby progressivdy impairing the effectiveness 
of the composition for its desired purpose or requiring the 
use of an increased amount to attain a desired concentration 
of active ingredient Plainly, therefore, it is desirable to find 30 
ways of improving the stability of peradd compositions, by 
which is meant ways of ameliorating or inhibiting the rate at 
which the measured concentration of peroxygen compounds 
and particularly peracetic acid tails during storage. One 
method of apparently improving the peradd stability in 35 
peradd compositions is described by Henkel in British 
Patent Specification no 1 580 561, which comprises employ- 
ing a higher concentration of hydrogen peroxide relative to 
the peracetic add than an equilibrium concentration. Essen- 
tially the same concept is disdosed in European Patent 0 024 40 
125 to L'Air liquide, but augmented by simultaneously 
diluting the acid catalyst below a minimal levd so as to 
retard the rate of re -equilibration of the composition. By 
using excess hydrogen peroxide inventors seek to balance 
peracetic add generation arising from slow re-equilibration 43 
against its rate of decomposition. Disadvamageousry, the use 
of a considerable excess of one of the reagents inevitably 
i nc r eases the cost of the final product. 

An alternative method of improving the storage stability 
of peracetic acid solutions has been proposed in European 50 
Patent 0 147 207 to Albright & Wilson, namely the incor- 
poration of certain C6-C18 alkyl substituted benzene sul- 
phonate wetting agents. In the course of the present inves- 
tigations, it has been found that certain other wetting agents 
can be even more effective than alkyl benzene sulphonates 55 
at stabilising peracetic acid solutions. 

According to one aspect of the present invention, there is 
provided a process for improving the storage stability of 
peracetic add in a solution containing a wetting agent 
characterised by i n t r od u d n g therein an effective concentra- 60 
tion of an aliphatic alcohol ethoxylate wetting agent which 
has an EO number of greater than 4. 

According to a second aspect of the invention, there are 
provided peracetic add solutions having improved storage 
stability by introduction therein of an effective concentration 65 
of an aliphatic alcohol ethoxylate wetting agent which has 
an EO number of greater than 4. 



Advantageously, it has been found that the introduction 
of the specified wetting agent improves the retention of the 
important constituent, namdy the peracetic add in solution 
relative to like compositions containing no wetting agent or 
an alkyl benzen e sulphonate, though it may not improve the 
retention overall of peroxygen spedes in the solution during 
storage. In general, peracetic acid solutions are stored at 
ambient temperature, which can vary depending upon the 
locality and the time of year, but is often between about 0° 
and 35° C. 

The amount of aliphatic alcohol ethoxylate employed in 
the processes and compositions of the present invention 
preferably is at least 0.1%, particularly at least 0.2% w/w 
and often at least 0.5% w/w of the peracetic add solution. In 
many ins tances, its concentration in the solution is not 
greater than 5% w/w. In some embodiments a convenient 
range of concentrations combining the benefits of wetting 
and improved stability comprises from about 0.5 to about 
2.5% w/w of the solution. 

The aliphatic alcohol ethoxylates employed herein pref- 
erably have an EO number of at least 6, often up to about 25, 
and usually, on average, between about 8 and about 20. It 
will be recognised though that the EO number is an average 
and in individual molecules, the number of ethylene oxide 
units can be below, within or above the ranges stated above. 
The alcohol moiety preferably contains at least 6 carbons 
and often up to about 20 carbons on average. In many 
alcohol ethoxylates that are suitable for the present inven- 
tion, the alcohol moiety contains on average a chain length 
of from 8 to 18 carbons. The alcohol moiety is often dther 
a primary or a secondary alcohol The alcohol ethoxylate can 
be introduced into the peracetic acid solution dther during 
its manufacture or when it has been produced. Thus, in one 
variation, the alcohol ethoxylate is mixed with the reactants 
which form peracetic add, viz the acetic add and aqueous 
hydrogen peroxide solution, and the mixture is stored until 
a desired proportion of the reactants have been converted to 
peracetic add. Conventional variants in the manufacturing 
process can be employed. Thus, optionally, the manufacture 
can employ a strong add catalyst selected at the operator's 
discretion, often in the range of from 0.1 to 10% w/w and 
sdected from sulphuric add, phosphoric acid and organic 
phosphonic adds (e.g. by toxyethyleiiediphosphonic add) 
or a mixture of mineral add and organic phosphonic add. A 
suitable reaction temperature can be sdected at the opera- 
tor's discretion at from 5° to 95° C, and often from 15° to 
60° C. Suitable reaction times, which can vary from minutes 
to days depending upon the reaction temperature and 
amount of catalyst present, can be calculated from published 
data, for example broadly as set out in a paper by Y. Sawaki 
and Y. Ogata published in December 1965 in the Bulletin of 
the Chemical Society of Japan vol 38 no 12, pp2 103/6. 
Naturally, conventional and appropriate safety precautions 
are taken during manufacture that are commensurate with 
the sdected reaction conditions, such as the use of an inert 
atmosphere-at elevated reaction temperatures and adequate 
agitation of the mixture. 

The concentration of peracetic add in solution can be 
sdected within a wide range, depending on its intended end 
use. Its concentration is usually at least 0.01% w/w often at 
least 0.1% w/w and normally up to about 40% w/w. In many 
instances, the peracetic acid concentration is from about 
0.03% to about 15%; ready to use mixtures conveniently 
containing from 0.03 to 5% and dilutable c o nc entr ates often 
containing from about 10 to 15% w/w. The amounts of 
reactants can be sdected to leave residual concentrations of 
them, viz hydrogen peroxide and acetic add within wide 
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ranges, typically each having a selected residual in the range 
of from about 1 to about 40% w/w. The amounts of reagents 
to use can be calculated using data on the equilibrium point 
of the reaction. For many ready to use mixtures, the reactants 
concentrations are each often chosen in the range of up to 5 
about 15% w/w and for dilutable concentrates they are often 
chosen in the range of about 10 to about 30% w/w. It will be 
understood, of course, that where the compositions, as made, 
differ to a significant extent from the corresponding eqiri- ]0 
iibrium mixture, there will be a tendency for further or 
re-equilibration to occur during subsequent storage. 

The present invention is particularly applicable to per* 
acetic add compositions in which the peracetic acid, acetic 
acid, hydrogen peroxide and water therein are appro xi- 15 
mately in equilibrium. 

For some purposes it is desirable to produce a peracetic 
acid solution which contains a wetting agent, but which also 
generates relatively little foaming on application. Advanta- 20 
geously, it has been found that the selection of alcohol 
ethoxylate according to the present invention can not only 
improve peracetic acid storage stability, but also enable a 
low-foaming wetting agent-containing composition to be 25 
formed. 

The stabilised compositions of the present invention are 
especially suitable for spraying onto or otherwise contacting 
solid surfaces, for example equipment, apparatus, contain- 30 
ers, pipework, work surfaces, sanitary ware and the like for 
the purposes of disinfecting or sanitising thm\ l the wetting 
agent promoting contact between the solution and the sur- 
face. 

Having described the invention in general terms, specific 
embodiments thereof win hereafter be dfscribfd more 
explicitly, by way of example only. 

40 

Comparison 1 and 2 and Example 3 

In each of these Comparisons and Example, a commercial 
equilibrated peracetic acid-containing composition was 43 
employed available from Interox Chemicals Md under their 
trade mark PROXTEANE 0510, and containing nominally 
5% w/w peracetic acid, 10% w/w acetic acid and 20% w/w 
hydrogen peroxide, In Comparison 2 and Example 3, 1.2 x 
parts by weight of wetting agent were mixed into the 
peracetic add composition at laboratory ambient tempera- 
ture, about 22° C The mixtures were stored at laboratory 
ambient temperamre in translucent polyethylene storage 
bottles. The peracetic acid and total available oxygen (Avox) 55 
contents of each composition were determined at intervals 
during the storage, and the values obtained after 58 weeks 
storage are co mp aied with their respective initial values and 
expressed below as a percentage of PAA and Avox retained, 60 
rounded to the nearest whole number. The total Avox content 
was measured using a standard ferric iron catalysed drio- 
sulphate/iodine titration, and the peracetic add content was 
measured by subtracting from the total Avox content the w 
hydrogen peroxide content obtained by ferroin-indcated 
titration with eerie sulphate solution. 
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TABLE 1 





Wetting agent 


% Retained 
PAA Arm 


Companion 1 


No wetting agent 


86 90 






85 95 




(AlkyJ = C12 approx) 




Example 3 


alcohol ethoxylate 


88 91 




(AIkyloC9.EO = 8) 





From Table 1, it can be seen that the effect of employing 
the alkyl benzene sulphonic add is to increase the overall 
Avox retention of the composition relative to the corre- 
sponding composition which did not contain wetting agent, 
but that the stability of the most active constituent, namely 
PAA, was actually slightly worse. On the other hand, when 
the alcohol ethoxylate was employed, the overall effect was 
to not only increase the stability slightly of the compositions 
when expressed as total Avox, but more importantly^ a 
significant contribution to this improvement arose from die 
rather greater increase in stability of the most active con- 
stituent, PAA. litis demonstrates the superiority of the 
alcohol ethoxylate for PAA stabilisation compared with an 
alkylbenzenesulphonic acid. 

The compositions produced and tested in the foregoing 
Comparisons and Example were also tested to show their 
foaming and wetting properties. 

The weeing trial was conducted by observing how long it 
took for a standard drop of sample to be absorbed by apiece 
of cotton (Brunchwefllex). 

The foaming trial was conducted by allowing the whole of 
a sample of 25 mis of composition to flow under gravity 
from a height of 25 cms from a wide-tipped burette into a 
measuring cylinder (100 mis) of diameter 28 nuns placed 
underneath. The volume of foam generated initially and still 
present after 5 mmmcs is given in Table 2 below. 



TABLE 2 






Volume of foam (mis) 




Wetting time (tecs) 




Comparison I 


>300 


0 0 


Companion 2 


s 


38 36 




5 


32 17 



From Table 2, it can be seen that one effect of incorpo- 
rating the wetting agent is that the ability of the composition 
to wet a surface is markedly improved, and that when the 
alcohol ethoxylate is employed the extent of foam generated 
is detectably less than if an alkylbenzenesulphonic add is 
employed, and the foam breaks down more quickly. 

Comparisons 4 and 5 and Examples 6 to 8 

In each of these Comparisons and Examples a solution 
was employed comprising peracetic acid, acetic acid and 6% 
hydrogen peroxide. In Comparison 5 and Examples 6 to 8, 
2% of commercially available alcohol ethoxylates specified 
in Table 3 are mixed in at ambient termxrature, about 22° C, 
and stored in polyethylene sample bottles. 

The peracetic acid, hydrogen peroxide and total Avox 
contents of the compositions were measured at the start of 
the storage period and at regular intervals thereafter. The 
results after 8 months storage are also included in Table 3. 
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TABLE 3 





Wettina Arem 
Alkyl dmn 


% Ri 

PAA 


ruined 
Avox 


Compwjon 4 


No wetting 


82 


100 




•gcnti 






Comptnson 5 


4 C12 


80 


100 




6J C9 


85 


100 


Rumple 7 


8 Oil 


89 


100 




U C13A5 


92 


100 



10 



From Tkble 3, it can be seen that although the total Avox 
retention was the same for all the compositions tested, there 
v/as a very significant change in the proportion of peracetic 
acid retained. When the EO number was only 4, as in 
comparison 5, the proportion retained was no better than 
when no wetting agent was present, but as the EO number 
increased, the proportion of peracetic acid which was 
retained increased. 

Comparisons 9 and 10 and Examples 11 to 14 

In these Comparisons and Examples non-equilibrium 
solutions containing approximately 300 ppm peracetic acid 
were obtained by diluting the commercially available were 
obtained by diluting the commercially available peracetic 
acid composition of Comparison 1, PROXTEANE 0S10, 
with demineralised water. In comparison 10 and Examples 
13 and 14. the composition was doped with 0.5% w/w 
sulphuric acid as re-equilibrium catalyst, and in Examples 
II to 14, the composition was mixed with a commercially 
available alcohol ethoxyiate having an EO number of 7 and 
a 67%/33% mixture of C13 and C15 carbon chain lengths in 
the alcohol moiety. The compositions were stored in poly- 
ethylene bottles at ambient temperature, about 22° C, and 
the peracetic acid content measured periodically by a direct 
method thiosulphate/iodine titration at below -10° C in 
ethane- 1,2-dioL The results after 29 hours are listed in Table 
4. 



TABLE 4 





% Wettiaf Afem 


%H^0 4 


%PAA 




Nooc 




70 


Compnisoe 10 


None 


CL5 


56 


Example 11 


02 


Noes 


80 


Example 12 


IJ0 


Nooc 


100 


Example 13 


(12 


05 


60 


Exanpks 14 


1J0 


0.5 


100 



50 



From Table 4, it can be seen that the presence of the 
alcohol ethoxyiate increased the proportion of peracetic acid 
retained in the composition, and mat the effect was greater 55 
at the higher concentration of the wetting agent This shows 
that the useful life of diluted non-equflibrium peracetic acid 
compositions can be extended by Incorporating the selected 
alcohol ethoxylates according to the present invention. 
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I claim: 

L A process for improving the storage stability of per- 
acetic acid solution, said process comprising introducing 
into said solution an aliphatic alcohol ethoxyiate wetting 
agent which as an EO number of greater than 4 in an amount 
of a least 0.1% by weight and sufficient to improve the 
storage stability of the peracetic acid in the solution. 

2. Aprocess according to claim 1, wherein from 0.1 to 5% 
w/w of aliphatic alcohol ethoxyiate is employed. 

3. A process according to claim 2, wherein from 0.5 to 
X5% w/w of aliphatic alcohol ethoxyiate is employed. 

4. A process according to claim 1, wherein the aliphatic 
alcohol ethoxyiate has an EO number of at least 6. 

5. A process according to claim 4, wherein the aliphatic 
alcohol ethoxyiate has an EO number of from 8 to about 20. 

6. A process according to claim 1, wherein the alcohol 
moiety in the aliphatic alcohol ethoxyiate contains at least 6 
carbons. 

7. A process according to claim 6, wherein the alcohol 
moiety in the aliphatic alcohol ethoxyiate contains from 8 to 
18 carbons. 

8. A process according to claim 1, wherein the aliphatic 
alcohol ethoxyiate is introduced into the mixture of reactants 
during the manufacture of the peracetic acid solution. 

9. A process for improving the storage stability of per- 
acetic acid solution, said process comprising introducing 
into said solution, from 0.S to 2.5% w/w of an aliphatic 
alcohol ethoxyiate wetting agent which has an EO number 
of from 8 to 20. 

10. Aprocess according to claim 1 or claim 9, wherein the 
solution to be stabilised contains from about 0.03 to about 
15% w/w peracetic acid. 

11. A peracetic acid solution having improved storage 
stability comprising an aliphatic alcohol ethoxyiate wetting 
agent which has an EO number of greater than 4 in an 
amount of at least 0.1% by weight sufficient to improve the 
storage stability of the peracetic acid in the solution. 

12. A solution according to claim U, containing from 0.1 
to 5% w/w of aliphatic alcohol ethoxyiate. 

13. A solution according, to claim 12, containing from 0.5 
to 2.5% w/w of aliphatic alcohol ethoxyiate. 

14. A solution according to claim U, wherein the aliphatic 
alcohol ethoxyiate has an EO number of at least 6. 

15. A solution according to claim 14, wherein the aliphatic 
alcohol ethoxyiate has an EO number of from about 8 to 
about 20. 

16. A solution according to claim 11, wherein the alcohol 
moiety in the aliphatic alcohol ethoxyiate contains at least 6 
carbons. 

17. A solution according to claim 16, wherein the alcohol 
moiety in the aliphatic alcohol ethoxyiate contains from 8 to 
18 carbons. 

18. A peracetic acid solution having improved storage 
stability comprising from 0 JS to 2-5% w/w of an aliphatic 
alcohol ethoxyiate wetting agent which has an EO number 
of from 8 to 20. 

19. A solution according to claim 11 or 18, wherein the 
solution to be stabilised contains from about 0.03 to about 
15% w/w peracetic acid. 
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ABSTRACT 



A multi-component product for providing, on mixing of the 
components, a disinfectant composition. A first component 
of the product comprises an aqueous solution of a lower 
- aliphatic pcracid and a second eomponenf^mplises an 
"aqueous sulmiua oo nu aak tg a muo siori inhibitor and ' either 
arttydrogeh peroxide staouizer, a peracid stabilizer, or both. 
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1 

PERACID COMPOSmONS FOR MEDICAL 
DISINFECTION 

This invention concerns compositions, processes for the 
preparation of such compositions, two-pack systems for s 
preparing such compositions and uses of such compositions. 
More particularly the present invention concerns composi- 
tions comprising dilute aqueous solutions of lower aliphatic 
peracids and their use as disinfectant compositions. 

The lower aliphatic peracids are effective wide-spectrum 10 
bactericides which have the particular advantage, in use, of 
leaving as residues only the corresponding tower aliphatic 
acids and therefore being particularly suitable for applica- 
tions which require a non-environmentally-polluting disin- 
fectant While the lower aliphatic peracids in general are is 
contemplated herein, for example those corresponding to 
carboxylic aliphatic acids containing 2 to 9 carbon atoms, 
pcracctic acid is particularly envisaged since it is already a 
commercially important peracid for disinfectant purposes. 
Where the following description relates to peracetic acid it 20 
is to be understood that the other peracids may be read in 
substitution therefor provided that the technical context 
allows it. 

Aqueous solutions of peracetic acid containing up to 
about 45 % by weight of peracetic acid are commercially 25 
available. Such solutions may be produced by reacting 
appropriately concentrated hydrogen peroxide and acetic 
acid in an aqueous medium in the presence of an acid 
catalyst which is usually sulphuric acid or other strong 
mineral acid The acid catalyst may be present in from about 30 
0.1% to about 5% by weight of the reaction mixture. 

Aqueous solutions of peracetic acid represent equilib- 
rium mixtures of the reactants and the reaction products and, 
under relatively forcing reaction conditions, for example 
when using one or more of a substantial quantity of catalyst, 35 
an elevated reaction Temperature and a concentrated reac- 
tion mixture, equilibrium may be substantially reached in a 
relatively short time. When using the strong acid catalyst in 
from 2% to 5% of the reaction mixture, a temperature of 
from 30° C. to 50° C. and a concentration of acid above 40 
about 20% by weight the reaction mixture may come to 
equilibrium within hours. For some applications, or where 
long storage is envisaged, it may not be desirable for there 
to be catalyst residues in a peracid product particularly, for 
example, dilute products intended for personal or domestic 45 
hygiene use. For many applications dilute solutions of 
peracetic acid, for example below 5% by weight but often 
below 2%, for example from 0.1% to 2% by weight, are 
required. Concentrations of peracetic acid above CL5% by 
weight for example from 0.5% to 1% by weight, are par- 50 
ticulariy effective bactericidally in, for example, toilet 
cleansing applications. Such dilute peracetic acid solutions 
may be produced directly by reacting acetic acid and hydro- 
gen peroxide in a suitably dilute reaction medium but 
equilibrium can take an extremely long time to reach, 55 
particularly at the more extreme dilutions envisaged. At 
peracid concentrations below 1% by weight equilibrium 
may take a month or more to reach if the reaction is not acid 
catalyzed or a week or more even if the reaction is acid 
catalyzed. This entails a very heavy utilization of plant and 60 
equipment on a large production scale. 

If a concentrated equilibrium solution of peracetic acid is 
diluted with water the equilibrium point of the system is 
progressively altered, as dilution progresses, in favour of the 
regeneration of the original reactants. The ageing time taken 65 
to attain the new equilibrium point, after dilution, is of a 
similar order to mat required to produce such a dilute 
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solution directly from suitable reactants. Such a diluted 
solution may be used directly although it is not at equilib- 
rium and is therefore of variable composition in storage. 
Such non-equilibrium diluted solutions also have a compo- 
sition dictated by the equilibrium point applying at the . 
original concentration, which may not be desired in some 
applications. In 1955 Greenspan et al.( Proc. 42nd Ann. Mtg. 
Chem. Spec Man. Ass. Dec. 1955), disclosed that stable 
dilute peracetic acid solutions can be prepared by the use of 
peracid stabilizers in conjunction with proper adjustment of 
the relative concentrations of the components of the dilute 
peracid solution, that is to say that, if the prepared dilute 
solution is not fully at equilibrium, adjustment of the balance 
of the components can achieve stability. The solutions in 
question may be prepared by dilution of commercial, eg. 
fully equilibrated peracetic acid which has been produced by 
the use of small amounts of a mineral acid catalyst 

U.S. Pat No. 437,298 describes the production of an 
aqueous solution of a lower aliphatic peracid by preparing in 
a first process step a concentrated solution of the peracid 
from the corresponding carboxylic acid or anhydride and 
concentrated hydrogen peroxide in the presence of a small 
quantity of a strong acid catalyst and diluting the solution 
with a solution containing at least one of the reagents from 
the first process step so as to bring the concentration of the 
aliphatic peracid to the rated concentration of the mixture 
the concentration of the diluent reagent or reagents being 
chosen "so that once dilution has been brought about, the 
system is no longer at equilibrium, but tends to move in the 
direction of forming further aliphatic peracid. at a very slow 
rate/* The process specifically described in U.S. Pat No. 
4,297,298 produces a non-equilibrium composition which 
contains an extremely high concentration of hydrogen per- 
oxide, e.g. from 28% to 46%. Such a concentration on 
contact with the user would cause skin bleaching and pain. 

U.S. Pat No. 4,743,447 describes the production of 
solutions having a hydrogen peroxide base for Disinfecting 
contact lenses, the solution having from 0.005% to 0.1% by 
weight of peracetic acid. 1% to 8% by weight of hydrogen 
peroxide and sufficient acetic acid for the system to reach 
equilibrium. Such a solution may be prepared by direct 
reaction using a very dilute reaction mixture with lengthy 
equilibration or from a stable commercial solution having a 
"weak concentration" of peracetic acid to which the other 
constituents of the composition are added. This teaching 
does not therefore avoid the separate initial step of produc- 
ing a stable weak solution of peracetic acid from which to 
produce in turn the final product 

EP-A-0357238 (Steris Corp) discloses an anti-microbial 
composition comprising a strong oxidant a copper and brass 
corrosion inhibitor, a buffering agent at least one anti- 
corrosive agent which exhibits corrosion inhibition in at 
least aluminium, carbon steel and stainless steel, and a 
wetting agent The corrosion inhibitors specifically dis- 
closed far brass and aluminium comprise triazoles and 
molybdates, which are known to have unfavourable toxicity, 
and which therefore renders undesirable their use in a 
medical environment 

It is an object of the present invention to provide a 
disinfectant composition, based on a dilute solution of 
peracid, which may be used on medical equipment com- 
prising metal components to be disinfected. 

In accordance with the present invention there is pro- 
vided a process for the preparation of an aqueous disinfec- 
tant composition characterized in that the process comprises 
mixing a first aqueous solution comprising a lower aliphatic 
peracid with a second aqueous solution comprising a cor- 
rosion inhibitor and a hydrogen peroxide stabilizer and/or 
peracid stabilizer. 
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In another aspect, the present invention provides a dis- 
infectant composition obtainable by a process comprising 
mixing a first aqueous solution comprising a lower aliphatic 
peracid with a second aqueous solution comprising a cor- 
rosion inhibitor and a hydrogen peroxide stabilizer and/or 5 
peracid stabilizer. It is to be understood that the peracid 
composition of the present invention is not in equilibrium 
and comprises a relatively higher concentration of stabiliz- 
er(s) than a skilled person would expect to find in a com- 
position which is in equilibrium and comprises a similar 10 
concentration of peracid 

In yet another aspect, the present invention provides a 
two-pack system for the preparation of a disinfectant com- 
position, characterised in that one pack comprises a first 
aqueous solution comprising a lower aliphatic peracid, and is 
the other pack comprises a second aqueous solution com- 
prising a corrosion inhibitor and a hydrogen peroxide sta- 
bilizer and/or peracid stabilizer. 

The first aqueous solution preferably comprises a lower 
aliphatic peracid, such as peracetic acid, in an amount of 20 
from 2% to 10%, more preferably from 3% to 7%, by weight 
of the solution. The first aqueous solution may additionally 
comprise stabilizers) for the hydrogen peroxide and/or the 
peracid in the equilibrium solution, each relevant stabilizer 
being present in a preferred amount of from 20 to 10,000 25 
ppm. Preferably both the peroxide and peracid are stabilized 
in the solution, giving a preferred combined stabilizer con- 
centration of from 3000 to 6000 ppm. A suitable peracid 
stabilizer is dipicolinic acid and suitable peroxide stabilizers 
include phosphonic acids and salts thereof, e.g. the products 30 
sold by Monsanto under the trade mark "DEQUEST such 
as hydroxyethylidenediphosphonate, dicthylenetriamine- 
pentamethylene phosphonate and ethylenediaminetetrara- 
ethylene phosphonate and those stabilizers claimed in Euro- 
pean patent application 0426949, especially cyclohexane-1, 35 
2-diaminoletramelhylenephosphonic acid and salts thereof 
(CDTMP). It should be understood that the first solution is 
usually an equilibrium mixture of the relevant reactants and 
reaction products, as generally described in the paragraph 
bridging page 1 and page 2 above, and that the above 40 
specified amount of peracid indicates the amount of peracid 
per se in the solution. A preferred process for the preparation 
of dilute solutions of lower aliphatic peracids useful in the 
present invention is disclosed in PCT Patent Application No. 
WO 91/13058. 45 

The second aqueous solution preferably comprises from 
0.1% to 5%, more preferably from 0.1% to 1%, by weight 
of the solution of a corrosion inhibitor. Preferably, the 
corrosion inhibitor is an alkali metal phosphate, most pref- 
erably a potassium phosphate. EH potassium hydrogen ortho- so 
phosphate CKjHPOJ is the most preferred corrosion inhibi- 
tor. 

The second aqueous solution preferably comprises from 
0.1% to 2%, often 0.1% to 1%, more preferably from 0.2% 
to 0.7% or 0.7% to 1%, by weight of the solution of 55 
hydrogen peroxide stabilizer and/or peracid stabilizer, such 
as about 0.5% or about 1% stabilizer. Preferably a hydrogen 
peroxide stabilizer is used. The preferred peroxide stabiliz- 
ers are phosphonic acids and salts thereof, for example, 
those described hereinabove as suitable for the first aqueous 60 
solution. A suitable peracid stabilizer is dipicolinic acid. 

Mixing of the first and second solutions give a disinfec- 
tant composition immediately after mixing comprising at 
least 0.05% and generally not greater than 1% by weight 
peracid. In many embodiments, the mixture of the two 65 
solutions immediately after mixing comprises from 0.1% to 
0.25% or from 0.25% to 0.5% by weight peracid. The 
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mixture also desirably comprises from 0. 1 % to 5% corrosion 
inhibitor and from 0.1% to 1% peroxide stabilizer and/or 
peracid stabilizer. Such mixtures can often be obtained 
conveniently by selecting a volume ratio of the first solution 
to the second solution which is often at least 1:5 and not 
usually greater than 1:50, preferably from 1:10 to 1:30, 
taking into account the concentration of the components in 
each solution. 

One or both of the aqueous solutions may contain other 
components useful in disinfectant compositions, e.g. a tria- 
zole corrosion inhibitor and/or a wetting agent, though the 
presence of these components is not essential to obtain the 
advantages of the invention (indeed, such components may 
be slightly detrimental). One or both of the solutions may 
contain an indicator which undergoes a colour change to 
indicate that the two solutions have been mixed together; 

It will be appreciated that the compositions provided by 
the process of the present invention are not in equilibrium 
and that in the natural course of events the peracid compo- 
nent of the composition will tend towards equilibrium. For 
example, the composition described in the paragraph imme- 
diately above this paragraph will begin to change within a 
relatively short period of time from mixing the first and 
second solutions together and that as time passes the peracid 
concentration in the solution will reduce as it tends towards 
equilibrium. Normal equilibrium could be expected to be 
reached after about two days, assuming the peracid and/or 
peroxide does not decompose in that period. 

The compositions of the present invention are particu- 
larly suitable for use as medical disinfectants. Preferably, the 
compositions are used to disinfect medical equipment which 
has metal, e.g. aluminium, brass, copper and especially steel, 
components required to be disinfected For example, the 
composition is particularly useful for disinfection of endo- 
scopes. The present invention may have a further advantage 
over the prior art compositions of Steris. The selected 
components of the invention composition interact to protect 
metal components, especially steel components, with regard 
to localized corrosion, eg. pitting, as well as, if not better 
than, if molybdate, triazole and/or wetting agent were 
present This is most surprising in light of the disclosure on 
page 4, lines 7 to 9, of Steris. 

The present invention has the advantage of providing a 
dilute composition comprising a relatively high concentra- 
tion of peracid. Furthermore, the process of the present 
invention enables a relatively longer shelf life for the 
separate aqueous solution than would be achieved if the 
composition was supplied per se. 

The invention will now be further described, without 
limitation, with reference to the following examples: 

EXAMPLE 1 

Preparation of Composition according to the Present Inven- 
tion 

A two-pack system was prepared. One pack contained 
250 ml of an aqueous peracetic acid, 5% (active) by weight, 
solution. The other pack contained 10 I of an aqueous 
solution comprising 0.6% by weight dipotassium hydrogen 
ortho phosphate and 0.5% by weight CDTMP. The two 
packs were then mixed together to form a composition of the 
present invention. 

EXAMPLE 2 

Preparation of Composition according to the Present Inven- 
tion 
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A solution of 5% w/w peraceUc acid, 20% w/w hydrogen 
peroxide, 8% w/w acetic acid was diluted 14 times with a 
solution containing 1% w/w CDTMP and 0.8% dipotassium 
hydrogen orthophosphate to form a solution containing 
3,500 ppm peracetic acid. 

EXAMPLE 3 AND COMPARISON A 

Corrosion Trials for Disinfectant Compositions 

Duplicate coupons of mild steel and stainless steel 316 
were immersed for 72 hours at room temperature (15° -25° 
C.) in disinfectant solutions. In Example 3, the disinfectant 
solution was prepared according to the method of Example 
2 after a dilution by 25 times to produce a solution contain- 
ing 2000 ppm peracetic acid. In Comparison A, the disin- 
fectant solution was prepared according to the example 
given in the first table, page 6, lines 1 to 18 of European 
Patent Application No 0 357 238. The solutions were 
completely replaced daily with fresh solutions. Examination 
of the coupons with both the naked eye and an optical 20 
microscope on completion of the trial showed that for both 
of the metals in the composition according to the Steris 
Application, there was significant localized corrosion and 
pitting on the metal but for the metals in the disinfectant 
solution according to the present invention there was only 25 
very slight localised corrosion. 

The significant reduction in localized corrosion achieved 
with compositions according to the present invention is 
surprising given the disclosure on page 4, lines 7 to 9 of the 
Steris Application, and is particularly advantageous because 30 
the results were achieved without the use of any toxic 
molybdate and triazole. 
We claim: 

1. A process for the preparation of an aqueous disinfectant 
composition comprising mixing a first aqueous solution 35 
comprising a lower aliphatic peracid with a second aqueous 
solution comprising a phosphate corrosion inhibitor and at 
least one hydrogen peroxide stabilizer selected from the 
group consisting of phosphonic acids and salts thereof. 

2. A process as claimed in claim 1, wherein the first 40 
aqueous solution comprises a (Ca-C,) aliphatic peracid in an 
amount of from 2% to 10% by weight of the first aqueous 
solution. 

3. A process as claimed in claim 1, wherein the first 
aqueous solution comprises a (Cj-C,) aliphatic peracid in an 45 
amount of from 3% to 7% by weight of the first aqueous 
solution. 

4. A process as claimed in claim 2 or 3, wherein the 
aliphatic peracid comprises peracetic acid. 

5. A process as claimed in claim 1, 2 or 3 wherein the so 
second aqueous solution comprises from 0.1% to 5% by 
weight of the second aqueous solution of the phosphate 
corrosion inhibitor. 

6. A process as claimed in claim 5, wherein the second 
aqueous solution comprises from 0.1% to 1% by weight of 55 
the second aqueous solution of the phosphate corrosion 
inhibitor. 

7. A process as claimed in claim 5, wherein the phosphate 
corrosion inhibitor comprises an alkali metal phosphate. 

8. A process as claimed in claim 6 wherein the phosphate 60 
corrosion inhibitor comprises dipotassium hydrogen ortho- 
phosphate. 

9. A process as claimed in claim 1 wherein the second 
aqueous solution comprises from 0.1% to 2% by weight of 
the second aqueous solution of said at least one hydrogen 65 
peroxide stabilizer. 

10. A process as claimed in claim 9 wherein the second 



aqueous solution comprises from 0.2% to 1% by weight of 
the second aqueous solution of said at least one hydrogen 
peroxide stabilizer. 

11. A process as claimed in claim 1 wherein said hydrogen 
peroxide stabilizer comprises cyclohexane-1, 2-diarninotet- 
ramethylenephosphonic acid or salt thereof. 

12. A process as claimed in claim 1, 2, 3, 9 or 10, wherein 
the ratio of the volume of the first aqueous solution to the 
volume of the second aqueous solution is 1:5 to 1:50. 

13. A process as claimed in claim 12 wherein the ratio of 
the volume of the first aqueous solution to the volume of the 
second aqueous solution is 1:10 to 1:30. 

14. A process as claimed in claim 1, 2, 3, 9 or 10, wherein 
at least one of the first and second aqueous solutions 
comprises an indicator which undergoes a colour change 
when the solutions are mixed together. 

15. A process according to any one of claims 1, 2, 3, 9 or 
10, wherein said phosphate corrosion inhibitor comprises a 
steel corrosion inhibitor. 

16. A multi-component product for providing, on mixing 
of the components, a disinfectant composition, said product 
comprising a first component which comprises a first aque- 
ous solution comprising a lower aliphatic peracid, and a 
second component which comprises a second aqueous solu- 
tion comprising a phosphate corrosion inhibitor and at least 
one hydrogen peroxide stabilizer selected from the group 
consisting of phosphonic acids and salts thereof. 

17. A multi-component product as claimed in claim 16, 
wherein the first aqueous solution comprises a (C7-C9) 
aliphatic peracid m an amount of from 2% to 1 0% by weight 
of the first aqueous solution. 

18. A multi-component product as claimed in claim 16, 
wherein the first aqueous solution comprises a (C^-Cy 
aliphatic peracid in an amount of from 3% to 7% by weight 
of the first aqueous solution. 

19. A multi-component product as claimed in claim 17 or 
18, wherein the aliphatic peracid comprises peracetic acid. 

20. A multi-component product as claimed in claim 16, 17 
or 18 wherein the second aqueous solution comprises from 
0.1% to 5% by weight of the second aqueous solution of the 
phosphate corrosion inhibitor. 

21. A multi-component product as claimed in claim 20, 
wherein the second aqueous soluuon comprises from 0.1% 
to 1% by weight of the second aqueous solution of the 
phosphate corrosion inhibitor. 

22. A multi-component product as claimed in claim 20, 
wherein the phosphate corrosion inhibitor comprises an 
alkali metal phosphate. 

23. A multi-component product as claimed in claim 21 
wherein the phosphate corrosion inhibitor comprises dipo- 
tassium hydrogen orthophosphate. 

24. A multi-component product as claimed in claim 16 
wherein the second aqueous solution comprises from 0.1% 
to 2% by weight of the second aqueous solution of said at 
least one hydrogen peroxide stabilizer. 

25. A multi-component product as claimed in claim 28 
wherein the second aqueous solution comprises from 0.2% 
to 1% by weight of the second aqueous solution of said at 
least one hydrogen peroxide stabilizer. 

26. A multi-component product as claimed in claim 16 
wherein said hydrogen peroxide stabilizer comprises cyclo- 
hexane-1, 2-diaminotetraniethylenephosphonic acid or salt 
thereof. 

27. A multi-component product as claimed in claim 16, 
17, 18, 24 or 25, wherein the ratio of the volume of the first 
aqueous solution to the volume of the second aqueous 
solution is 1 J to 1:50. 
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28. A multi-component product as claimed in claim 27 
wherein the ratio of the volume of the first aqueous solution 
to the volume of the second aqueous solution is 1 : 10 to 1 :30. 

29. A multi-component product as claimed in claim 16, 
17, 18, 24 or 25, wherein at least one of the first and second 
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aqueous solutions comprises an indicator which undergoes a 
colour change when the solutions are mixed together. 

30. A multi-component product according to any one of 
claims 16, 17, 18, 24 or 25, wherein said phosphate corro- 
5 sion inhibitor comprises a steel corrosion inhibitor. 
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PERACID COMPOSITIONS FOR MEDICAL 
DISINFECTION 

This invention concents compositions, processes for toe 
preparation of such compositions, two-pack systems for s 
preparing such compositions and uses of such compositions. 
More particularly the present invention concerns composi- 
tions comprising dilute aqueous solutions of lower aliphatic 
pcracids and their use as disinfectant compositions. 

The lower aliphatic pcracids are effective wide-spectrum 10 
bactericides which have the particular advantage, in use, of 
leaving as residues only the corresponding lower aliphatic 
acids and therefore being particularly suitable for applica- 
tions which require a non-environmentally-polluting disin- 
fectant. Wrule the Iowa aliphatic pcracids in general are is 
contemplated herein, for example those corresponding to 
carboxylic aliphatic acids containing 2 to 9 carbon atoms, 
pcracctic acid is particularly envisaged since it is already a 
commercially important peracid for disinfectant purposes. 
Where the following description relates to pcracctic acid it 20 
is to be understood that the other pcracids may be read in 
substitution therefor provided that the technical context 
allows it. 

Aqueous solutions of pcracctic acid containing up to 
about 45 % by weight of pcracctic acid are commercially 25 
available. Such solutions may be produced by reacting 
appropriately concentrated hydrogen peroxide and acetic 
acid in an aqueous medium in the presence of an acid 
catalyst which is usually sulphuric acid or other strong 
mineral arid The acid catalyst may be present in from about 30 
0.1% to about 5% by weight of the reaction mixture. 

Aqueous solutions of peracetic acid represent equilib- 
rium mixtures of the reactants and the reaction products and, 
under relatively forcing reaction conditions, for example 
when using one or more of a substantial quantity of catalyst, 35 
an elevated reaction Temperature and a concentrated reac- 
tion mixture, equilibrium may be substantially reached in a 
relatively short time. When using the strong acid catalyst in 
from 2% to 5% of the reaction mixture, a temperature of 
from 30° C. to 50° C. and a concentration of acid above 40 
about 20% by weight the reaction mixture may come to 
equilibrium within hours. For some applications, or where 
long storage is envisaged, it may not be desirable for there 
to be catalyst residues in a peracid product particularly, for 
example, dilute products intended for personal or domestic 45 
hygiene use. For many applications dilute solutions of 
peracetic acid, for example below 5% by weight but often 
below 2%, for example from 0.1% to 2% by weight, are 
required. Concentrations of peracetic acid above 0.5% by 
weight for example from 0.5% to 1% by weight, are par- so 
ticularly effective bactericidaUy in, for example, toilet 
cleansing applications. Such dilute peracetic acid solutions 
may be produced directly by reacting acetic acid and hydro- 
gen peroxide in a suitably dilute reaction medium but 
equilibrium can take an extremely long time to reach, 55 
particularly at the more extreme dilutions envisaged. At 
peracid concentrations below 1% by weight equilibrium 
may take a month or more to reach if the reaction is not arid 
catalyzed or a week or more even if the reaction is acid 
catalyzed. This entails a very heavy utilization of plant and 60 
equipment on a large production scale. 

If a concentrated equilibrium solution of peracetic acid is 
diluted with water the equilibrium point of the system is 
progressively altered, as dilution progresses, in favour of the 
regeneration of the original reactants. The ageing time taken 65 
to attain the new equilibrium point, after dilution, is of a 
similar order to that required to produce such a dilute 



solution directly from suitable reactants. Such a diluted 
solution may be used directly although it is not at equilib- 
rium and is therefore of variable composition in storage. 
Such non-equilibrium diluted solutions also have a compo- 
sition dictated by the equilibrium point applying at the 
original concentration, which may not be desired in some 
applications. In 1955 Greenspan et aL( Proc. 42nd Ann. Mtg. 
Chem. Spec Man. Ass. Dec. 1955). disclosed that stable 
dilute peracetic acid solutions can be prepared by the use of 
peracid stabilizers in conjunction with proper adjustment of 
the relative concentrations of the components of the dilute 
peracid solution, that is to say that, if the prepared dilute 
solution is not fully at equilibrium, adjustment of the balance 
of the components can achieve stability. The solutions in 
question may be prepared by dilution of commercial, eg. 
fully equilibrated peracetic arid which has been produced by 
the use of small amounts of a mineral acid catalyst 

U.S. Pat No. 4,297,298 describes the production of an 
aqueous solution of a lower aliphatic peracid by preparing in 
a first process step a concentrated solution of the peracid 
from the corresponding carboxylic acid or anhydride and 
concentrated hydrogen peroxide in the presence of a small 
quantity of a strong acid catalyst and diluting the solution 
with a solution containing at least one of the reagents from 
the first process step so as to bring the concentration of the 
aliphatic peracid to the rated concentration of the mixture 
the concentration of the diluent reagent or reagents being 
chosen "so that once dilution has been brought about, the 
system is no longer at equilibrium, but tends to move in the 
direction of forming further aliphatic peracid at a very slow 
rate.** The process specifically described in U.S. Pat. No. 
4,297,298 produces a non-equilibrium composition which 
contains an extremely high concentration of hydrogen per- 
oxide, e.g. from 28% to 46%. Such a concentration on 
contact with the user would cause skin bleaching and pain. 

U.S. PaL No. 4,743,447 describes the production of 
solutions having a hydrogen peroxide base for disinfecting 
contact lenses, the solution having from 0.005% to 0.1% by 
weight of peracetic acid, 1% to 8% by weight of hydrogen 
peroxide and sufficient acetic arid for the system to reach 
equilibrium. Such a solution may be prepared by direct 
reaction using a very dilute reaction mixture with lengthy 
equilibration or from a stable commercial solution having a 
"weak concentration" of peracetic arid to which the other 
constituents of the composition are added This teaching 
does not therefore avoid the separate initial step of produc- 
ing a stable weak solution of peracetic acid from which to 
produce in turn the final product. 

EP-A-0357238 (Steris Corp) discloses an anti- microbial 
composition comprising a strong oxidant, a copper and brass 
corrosion inhibitor, a buffering agent, at least one anti- 
corrosive agent which exhibits corrosion inhibition in at 
least aluminium, carbon steel and stainless steel, and a 
wetting agent. The corrosion inhibitors specifically dis- 
closed for brass and aluminium comprise triazoles and 
molybdales, which are known to have unfavourable toxicity, 
and which therefore renders undesirable their use in a 
medical environment. 

It is an object of the present invention to provide a 
disinfectant composition, based on a dilute solution of 
peracid, which may be used on medical equipment com- 
prising metal components to be disinfected. 

In accordance with the present invention there Is pro- 
vided a process for the preparation of an aqueous disinfec- 
tant composition rharartrrircri in that the process c o mpri ses 
mixing a first aqueous solution comprising a lower aliphatic 
peracid with a second aqueous solution comprising a cor- 
rosion inhibitor and a hydrogen peroxide stabilizer and/or 
peracid stabilizer. 
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In another aspect, the present invention provides a dis- mixture also desirably comprises from 0. 1 % to 5% corrosion 

infectant composition obtainable by a process comprising inhibitor and from 0.1% to 1% peroxide stabilizer and/or 

mixing a first aqueous solution comprising a lower aliphatic perarid stabilizer. Such mixtures can often be obtained 

peracid with a second aqueous solution comprising a cor- conveniently by selecting a volume ratio of the first solution 

rosion inhibitor and a hydrogen peroxide stabilizer and/or 5 to the second solution which is often at least 1:5 and not 

peracid stabilizer. It is to be understood that the peracid usually greater than 1:50. preferably from 1:10 to 1:30. 

composition of the present invention is not in equilibrium taking into account the concentration of the components in 

and comprises a relatively higher concentration of stabiliz- each solution. 

er(s) than a skilled person would expect to find in a com- One or both of the aqueous solutions may contain other 

position which is in equilibrium and comprises a similar to components useful in disinfectant composiuons. e.g. a tria- 

concentration of peracid zole corrosion inhibitor and/or a wetting agent, though the 

In yet another aspect, the present invention provides a presence of these components is not essential to obtain the 

two-pack system for the preparation of a disinfectant com- advantages of the invention (indeed, such components may 

position, characterised in that one pack comprises a first be slightly detrimental). One or both of the solutions may 

aqueous solution comprising a lower aliphatic peracid, and 13 contain an indicator which undergoes a colour change to 

the other pack comprises a second aqueous solution com- indicate that the two solutions have been mixed together, 

prising a corrosion inhibitor and a hydrogen peroxide sta- It will be appreciated that the compositions provided by 

bilizer and/or peracid stabilizer, the process of the present invention are not m equilibrium 

The first aqueous solution preferably comprises a lower and that in the natural course of events the peracid compo- . 

aliphatic peracid, such as peracetic acid, in an amount of 20 nent of the composition will tend towards equilibrium. For 

from 2% to 10%. more preferably from 3% to 7%. by weight example, the composition oesaibed in the paragraph iinme- 

of the solution. The first aqueous solution may additionally diately above this paragraph will begin to change within a 

comprise stabilizer(s) for the hydrogen peroxide and/or the relatively short period of time from mixing the first and 

peracid in the equilibrium solution, each relevant stabilizer second solutions together and that as time passes the peracid 

being present in a preferred amount of from 20 to 10.000 25 concentration in the solution will reduce as it tends towards 

ppm. Preferably both the peroxide and peracid are stabilized equilibrium. Normal equilibrium could be expected to be 

in the solution, giving a preferred combined stabilizer con- reached after about two days, assuming the peraad and/or 

centration of from 3000 to 6000 ppm. A suitable peracid peroxide does not decompose in that period, 

stabilizer is dipicolinic acid and suitable peroxide stabilizers The compositions of the present invention are pamcu- 
includc phospbonic acids and salts thereof, e.g. the products 30 larly suitable for use as medical disinfectants. Preferably, the 

sold by Monsanto under the trade mark "DEQUEST such compositions arc used to disinfect medical equipment which 

as hydroxycthylidenediphosphonate, memylenetxiamine- has metal, eg. aluminium, brass, copper and especially steel, 

pentamethylene phosphonate and emylenediammetetram- components required to be disinfected. For example, the 

ethylene phosphonate and those stabilizers claimed in Euro- composition is particularly useful for disinfection of endo- 
pean patent application 0426949. especially cydohexane-1, 33 scopes. The present invention may have a farther advantage 

2-dianairjotetramelhylcncphosphonic acid and salts thereof over the prior an compositions of Steris. The selected 

(CDTMP). It should be understood that the first solution is components of the invention composition interact to protect 

usually an equilibrium mixture of the relevant reactants and metal components, especially steel components, with regard 

reaction products, as generally described in the paragraph to localized corrosion, eg. pitting, as well as, if not better 
bridging page 1 and page 2 above, and that the above 40 than, if molybdate, triazole and/or wetting agent were 

specified amount of peracid indicates the amount of peracid present. This is most surprising in tight of the disclosure on 

per se in the solution. A preferred process for the preparation page 4, lines 7 to 9. of Steris. 

of dilute solutions of lower aliphatic pcracids useful in the The present invention has the advantage of providing a 

present invention is disclosed in PCT Patent Application No. dilute composition cornprising a relatively high cctfcenira- 
WO 91/13058. 45 tion of peracid. Furthermore, the process of the present 

The second aqueous solution preferably comprises from invention enables a relatively longer shelf life for the 
0.1% to 5%. more preferably from 0.1% to 1%. by weight separate aqueous solution than would be achieved if the 
of the solution of a corrosion inhibitor. Preferably, the composition was supplied per se. 
corrosion inhibitor is an alkali metal phosphate, most pref- The invention will now be further described, without 
erably a potassium phosphate. Dipotassium hydrogen onbo- so limitation, with reference to the following examples: 
phosphate (K3HPO4) is the most preferred corrosion inhibi- 
tor. EXAMPLE 1 

The second aqueous solution preferably comprises from 

0.1% to 2%, often 0.1% to 1%, more preferably from 0.2% Preparation of Composition according to the Present Inven- 
to 0.7% or 0.7% to 1%, by weight of the solution of 55 tion 

hydrogen peroxide stabilizer and/or peracid stabilizer, such A two-pack system was prepared. One pack contained 

as about 0.5% or about 1% stabilizer. Preferably a hydrogen 250 ml of an aqueous peracetic acid, 5% (active) by weight, 

peroxide stabilizer is used. The preferred peroxide stabiliz- solution. The other pack contained 10 1 of an aqueous 

ers are phosphonic acids and salts thereof, for example. solution comprising 0.6% by weight dipotassium hydrogen 
those described hereinabove as suitable for the first aqueous 60 onho phosphate and 0.5% by weight CDTMP. The two 

solution. A suitable peracid stabilizer is dipicolinic acid. packs were then mixed together to form a composition of the 

Mixing of the first and second solutions give a disinfec- present invention, 
tant composition immediately after mixing comprising at 

least 0.05% and generally not greater than 1% by weight EXAMPLE 2 

peracid. In many embodiments, the mixture of the two 65 - 

solutions immediately after mixing comprises from 0. 1% to Preparation of Composition according to the Present Inven- 

0.25% or from 0.25% to 0.5% by weight peracid. The tion 
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A solution of 5% w/w peracetic acid, 20% w/w hydrogen 
peroxide, 8% w/w acetic acid was diluted 14 tiroes with a 
solution containing 1% w/w CDTMP and 0.8% dipotassium 
hydrogen orthophosphate to fonn a solution containing 
3,500 ppm peracetic acid. 

EXAMPLE 3 AND COMPARISON A 



to 



15 



Corrosion Trials for Disinfectant Compositions 

Duplicate coupons of mild steel and stainless steel 316 
were immersed for 72 hours at room temperature (15°-25° 
C) in disinfectant solutions. In Example 3, the disinfectant 
solution was prepared according to the method of Example 
2 after a dilution by 23 times to produce a solution contain- 
ing 2000 ppm peracetic acid. In Comparison A, the disin- 
fectant solution was prepared according to the example 
given in the first table, page 6, lines 1 to 18 of European 
Patent Application No 0 357 238. The solutions were 
completely replaced daily with fresh solutions. Examination 
of the coupons with both the naked eye and an optical 20 
microscope on completion of the trial showed that far both 
of the metals in the composition according to the Steris 
Application, there was significant localized corrosion and 
pitting on the metal but for the metals in the di sinf ecta nt 
solution according to the present invention there was only 25 
very slight localised corrosion. 

The significant reduction in localized corrosion achieved 
with compositions according to the present invention is 
surprising given the disclosure on page 4, lines 7 to 9 of the 
Steris Application, and is particularly advantageous because 30 
thr results were achieved without the use of any toxic 
molybdate and triazole. 
We claim: 

1. A process for the preparation of an aqueous disinfectant 
composition comprising mixing a first aqueous solution 35 
comprising a lower aliphatic peracid with a second aqueous 
solution comprising a phosphate corrosion inhibitor and at 
least one hydrogen peroxide stabilizer selected from the 
group consisting of phosphoric acids and salts thereof. 

2. A process as claimed in claim 1, wherein the first 40 
aqueous solution comprises a (CV-C9) aliphatic peracid in an 
amount of from 2% to 10% by weight of the first aqueous 
solution. 

3. A process as claimed in claim 1, wherein the first 
aqueous solution comprises a (Cj-Cy aliphatic peracid in an 45 
amount of from 3% to 7% by weight of the first aqueous 
solution. 

4. A process as claimed in claim 2 or 3, wherein the 
aliphatic peracid comprises peracetic acid. 

5. A process as claimed in claim 1, 2 or 3 wherein the 50 
second aqueous solution comprises from 0.1% to 5% by 
weight of the second aqueous solution of the phosphate 
corrosion inhibitor. 

6. A process as claimed in claim 5, wherein the second 
aqueous solution comprises from 0.1% to 1% by weight of 55 
the second aqueous solution of the phosphate corrosion 
inhibitor. 

7. A process as claimed in claim 5, wherein the phosphate 
corrosion inhibitor comprises an alkali metal phosphate. 

8. A process as claimed in claim 6 wherein the phosphate 60 
corrosion inhibitor comprises dipotassium hydrogen ortho- 
phosphate. 

9. A process as claimed in claim 1 wherein the second 
aqueous solution comprises from 0.1% to 2% by weight of 
the second aqueous solution of said at least one hydrogen 65 
peroxide stabilizer. 

10. A process as claimed in claim 9 wherein the second 



aqueous solution comprises from 0.2% to 1% by weight of 
the second aqueous solution of said at least one hydrogen 
peroxide stabilizer. 

11. A process as claimed in claim 1 wherein said hydrogen 
peroxide stabilizer comprises cyclohexane-1, 2-diaminotet- 
ramethylenephosphonic acid or salt thereof. 

12. Aprocess as claimed in claim 1, 2, 3, 9 or 10, wherein 
the ratio of the volume of the first aqueous solution to the 
volume of the second aqueous solution is 1:5 to 1:50. 

13. A process as claimed in claim 12 wherein the ratio of 
the volume of the first aqueous solution to the volume of the 
second aqueous solution is 1:10 to 1:30. 

14. Aprocess as claimed in claim 1, 2, 3, 9 or 10, wherein 
at least one of the first and second aqueous solutions 
comprises an indicator which undergoes a colour change 
when the solutions are mixed together. 

15. A process according to any one of claims 1, 2, 3, 9 or 
10, wherein said phosphate corrosion inhibitor comprises a 
steel corrosion inhibitor. 

16. A multi-component product for providing, on mixing 
of the components, a rtisinfmanr composition, said product 
comprising a first component which comprises a first aque- 
ous solution comprising a lower aliphatic peracid, and a 
second component which comprises a second aqueous solu- 
tion comprising a phosphate corrosion inhibitor and at least 
one hydrogen peroxide stabilizer selected from the group 
consisting of phosphonic acids and salts thereof. 

17. A multi-component product as claimed in claim 16, 
wherein the first aqueous solution comprises a (Cj-C?) 
aliphatic peracid m an amount of from 2% to 1 0% by weight 
of the first aqueous solution. 

18. A multi-component product as claimed in claim 16, 
wherein the first aqueous solution comprises a (C^-Cg) 
aliphatic peracid in an amount of from 3% to 7% by weight 
of the first aqueous solution. 

19. A multi-component product as claimed in claim 17 or 
18, wherein the aliphatic peracid comprises peracetic acid. 

20. A multi-component product as claimed in claim 16, 17 
or 18 wherein the second aqueous solution comprises from 
0.1% to 5% by weight of the second aqueous solution of the 
phosphate corrosion inhibitor. 

21. A multi-component product as claimed in claim 20, 
wherein the second aqueous solution comprises from 0.1% 
to 1% by weight of the second aqueous solution of the 
phosphate corrosion inhibitor. 

22. A multi-component product as claimed in claim 20, 
wherein the phosphate corrosion inhibitor comprises an 
alkali metal phosphate, 

23. A multi-component product as claimed in claim 21 
wherein the phosphate corrosion inhibitor comprises dipo- 
tassium hydrogen orthophosphate. 

24. A multi-component product as claimed in claim 16 
wherein the second aqueous solution comprises from 0.1% 
to 2% by weight of the second aqueous solution of said at 
least one hydrogen peroxide stabilizer. 

25. A multi-component product as claimed in claim 28 
wherein the second aqueous solution comprises from 0-2% 
to 1% by weight of the second aqueous solution of said at 
least one hydrogen peroxide stabilizer. 

26. A multi-component product as claimed in claim 16 
wherein said hydrogen peroxide stnbilirrr comprises cyclo- 
hexane-1, 2-diamiw5tetremethylenephc^honic acid or salt 
thereof. 

27. A multi-component product as claimed in claim 16, 
17, 18, 24 or 25, wherein the ratio of the volume of the first 
aqueous solution to the volume of the second aqueous 
solution is 1:5 to 1 30. 
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28. A multi-component product as claimed in claim 27 
wherein the ratio of the volume of the first aqueous solution 
to the volume of the second aqueous solution is 1 : 10 to 1 :30. 

29. A multi-component product as claimed in claim 16. 3 
17, 18, 24 or 25. wherein at least one of the first and second 
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aqueous solutions comprises an indicator which undergoes a 
colour change when the solutions are mixed together. 

30. A multi-component product according to any one of 
claims 16, 17, 18, 24 or 25, wherein said phosphate corro- 
sion inhibitor comprises a steel corrosion inhibitor. 

♦ * ♦ * • 
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SPECIFICATION 

Stabilisation of peroxyacids 

5 The present invention relates to the stabilisation of peroxyacids in compositions containing them, 5 
and more specifically to their stabilisation in the presence of nonlonic surfactants. 

Many particulate washing compositions or bleach additive compositions have contained a 
peroxygen compound as bleach. For many years, when It was common household washing 
practice to bring wash liquors to boiling point, the peroxygen compound has typically been a 
10 persalt such as sodium perborate (tetrahydrate or monohydrate) or sodium percarbonate. Those 10 
compounds are very effective bleaches at elevated washing temperatures but become less 
effective at the hand hot temperatures that are now being employed to a greater extent in view 
of changes in household fabrics, the finishes to them and the cost of heating water. In conse- 
quence, alternative peroxygen compounds have been sought that are more active at lower wash 
15 temperatures of which one important class comprises organic peroxyacids. Whilst rt has been 15 
known that some peroxyacids are inherently more stable than others whilst in storage in 
particulate washing compositions, it has now been found also that a contributory factor in the 
destabifisation of even the most inherently stable peroxyacids is the presence of nonionic 
surfactants, common constituents of such compositions. 
20 Accordingly, it is an object of the present invention to ameliorate the problem of nonlonic 20 
surfactant-induced organic peroxyacid destabilisation. 

According to the present invention there is provided a process for stabilising an organic 
peroxyacid in a nonionic surfactant-containing composition in which the nonionic surfactant is at 
least partly adsorbed by a particulate smectite clay or dried zeolite prior to its incorporation in 
25 the composition. 25 
According to further aspects of the invention there are also provided bodies suitable for 
incorporation in particulate peroxyacid-containing compositions comprising a nonionic surfactant 
adsorbed on a particulate smectite clay or dried zeolite and compositions containing both a 
particulate peroxyacid and the aforementioned particulate bodies. 
30 By the term smectite clay herein is meant clay minerals that are structurally derived intermedi- 30 
ates between pyrophyilite SigAI 4 Ojo (OHJJ and talc (SigMg 6 02o(OH)J. In particular, the term 
encompasses montmorillonites and hectorites, with reference especially to alkali metal or alkaline 
earth metal montmorillonites or hectorites. It will be understood that herein naturally occuring 
clays which comprise mainly montmorillonite and/or hectorite, such as bentonhe or fuller's earth 
35 can be readily employed in the instant invention process and compositions. Both swelling (i.e. 35 
high sodium) and non swelling {i.e. high calcium/magnesium) days can be employed, and the 
latter may also have been acid treated to yield activated clay. It is especially suitable to employ 
substantially pure synthetic hydrous magnesium silicates (hectorites) available from Laporte Indus- 
tries Limited under their own Trademark LAPONITE. Another eminently suitable clay a sodium 
40 montmorillonite is available under the trade mark VOLCLAY. The use of sodium or other alkali 40 
metal clays having a high calcium ion exchange capacity that enables the day to act as a 
detergent builder in a washing solution is of particular value since it enables the surfactant carrier 
to perform a second useful role in any composition containing it. h has been found advan- 
tageous to pre-dry the clays before contacting them with the nonionic surfactants, especially 
45 employing a temperature at around or slightly above 100°, such as up to 120°C. The effect of 45 
such drying is to remove free water from the clays advantageously to below 2% w/w of the 
clay, and it may also encourage some activation. 

The second class of inorganic materials employed herein as adsorbant for the nonionic surfac- 
tant comprises zeolites, of which representative examples are zeolites A, X and Y and in 
50 particular the zeolites when in sodium form. Such zeolites are readily available In commerce. The 50 
various suitable crystalline zeolites and their characteristics are described in 'Zeolite Molecular 
Sieves' by Donald W. Beck published in 1974 by John Wiley and Sons. The reason why it is 
sensible to subject any zeolites to a prior drying stage as indicated for the days, is that in the 
absence of a drying stage, adsorption of nonionic surfactant onto it can even accelerate the 
55 decomposition of any organic peracid mixed with the zeolite/surfactant bodies, rt is ad van- 55 
tageous to select any crystalline zeolites which are or have hitherto been recommended for use 
as detergent builders, that is to say have comparatively high calcium ion exchange capacity, 
since thereby the zeolite can provide a peradd stabilising role during storage and a builder role 
in use, enabling at least partial replacement of phosphate or other builders to occur. In that 
60 context, therefore, zeolites of formula NauHAIOJ^SiOJ^. 20-30 H 2 0 before drying are also 60 
useful. 

It is desirable to employ the adsorbent In fine powder form, and by way of example the 
powder is typically less than 1mm diameter, and preferably the greater part is below 0.8mm. 
The invention is applicable to any nonionic surfactant that is intended to be incorporated in a 
65 washing composition or bleach additive containing a peracid/detergent. The majority of such 65 
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surfactants are condensates of polyethylene oxide and/or other alkylene oxides such as propy- 
lene oxide with one or more hydrophobic moieties via an ether, ester, amino or amido linkage, 
i.e. by reaction with fatty alcohols, fatty acids, fatty amines and fatty amides. Fatty implies a 
carbon chain usually of at least 10 linear carbon atoms and often from 12 to 20. The number of 
5 ethylene oxide or other alkylene oxide units in the hydrophilic moiety 4s usually at least 3, often 5 
not in excess of 50, and in many instances Is from 6 to 15 units on average. In a related class, 
the nonionic surfactant can comprise alkyl phenol or alkyl naphthol condensed with polyethylene 
oxide, in which the alkyl group usually comprises 8 to 12 linear carbon atoms, and at least 7, 
often 8 to 20 ethylene oxide units are employed. A further class of nonionic surfactants 
10 comprises fatty acid alkanolamides, and in particular mono or cfi ethanolamides and propanolam- 10 
ides. 

The weight ratio of nonionic surfactant adsorbed by the smectite clay or zeolite is preferably 
less than that amount which leaves- a sticky surface which would result in caking of the washing 
composition or bleach additive. The maximum amount for any combination of substrate and 
15 adsorbate varies depending especially on the nature and extent of pre-drying of the substrate, 15 
and can also depend on the physical size of adsorbate molecule. For many of the clays and 
zeolites the maximum preferred amount is to be found in the region of 3Q-459G by weight of 
the resultant bodies. Accordingly, various suitable bodies have the following compositions 

a) Montmorillonite 63-7596 w/w 

20 nonionic surfactant 37-25% w/w 20 

b) dried montmorillonite 75-83% w/w 
nonionic surfactant 25-17% w/w 

c) 'LAPONITE* hectorite 57-70% 
nonionic surfactant 43-30% 

25 d) dried zeolite 80-85% 25 
nonionic surfactant 20-15% 
Any solid organic peracid or salt can be employed in the instant invention, but it must be 
recognised that the improvement in storage stability obtained relates to any instability caused by 
interaction with the nonionic surfactant and not to the inherent stability or otherwise of the 
30 organic peracid. Most of the peroxyacids obey the general formula 30 

T-R-COaH 

in which R represents an alkylene group or an arylene group and T represents hydrogen or 

35 -C0 2 M, -COJM or -S0 3 M in which M reprasents hydrogen or an alkali or alkaline earth metal. 35 
When R is aliphatic and T Is hydrogen, R preferably contains 9 to 20 linear carbon atoms and 
when T is anything else R preferably contains 4 to 14 linear carbon atoms. Representative 
aliphatic peracids when T represents H include peroxydecanoic acid, and peroxydodecanoic add, 
and when T represents -C0 2 H or C0 3 H respectively mono and di peroxy azelaic or dodecandioic 

40 acids, the diperoxy acids being abbreviated to DP A and DPDA. When R is arylene, the benzene 40 
nucleus can be unsubstituted, other than with the single -COjH group, or be substituted with a 
non-interfering group such as C, to alkyl, chloro or nitro groups, or a further carboxylic acid, 
peroxycarboxylic acid or sulphonic acid group or salt thereof. Examples of aromatic peracids 
include diperoxy isophthalic acid, monoperoxyphthalic acid and in particular the hydrated magne- 

45 slum salt thereof (MMPP), 3-chloroperoxybenzoic acid and magnesium bis(3-chloroperoxybenzo~ 45 
ate) and the monopotasslum salt of 4-sulphoperoxybenzoic acid (KSPB). 

It is especially desirable to employ peroxyacids or salts which have comparatively good 
inherent stability and these include MMPP, KSPB, DPA and DPDA. 
The nonionic surfactant can be adsorbed on the day or dried zeolite parncles using a variety 

50 of techniques. In the simplest ways, the nonionic surfactant is agitated with the clay/zeolite 50 
particles at ambient temperature until it is apparent that the surfactant has been adsorbed. On a 
small scale this can be effected by gradually introducing more adsorbant into an agitated 
mixture, but on a large scale it is preferable to predetermine the relative amounts to use by 
using a small scale trial. Variations on the simple method can be employed, if desired, in which 

55 the surfactant, rf solid at ambient temperature, is melted and the melt then mixed thoroughly 55 
with either preheated clay/zeolite whereby substantially complete adsorption can occur readily, or 
the entire mixture be heated to maintain that temperature, or alternatively the particles of 
clay/zeplite can be introduced cold whereby some of the surfactant can remain as a coating. 
Secondly, the surfactant can be introduced in a solvent preferably nonaqueous which is subse- 

60 quently evaporated away. Whichever variation is used, though, the essential feature of the 60 
invention is that the surfactant is preadsorbed onto the clay /zeolite before being incorporated 
Into the powder peroxyadd composition. Especially when at a larger scale, the surfactant after 
any necessary liquifaction by heating or dissolution can be sprayed into the day or zeolite 
particles suitably agitated in a chamber by an inert fluidising gas such as air or by a vibrating 

65 pan surface or by a rotating inclined surface or drum. In a further technique, the surfactant and 65 
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adsorbant can be mixed as a slurry which is then spray dried by conventional apparatus. 
The compositions can contain the peroxyacid and the surfactant/adsorbant bodies in any 

weight ratio at the discretion of the user. For many applications though, the weight ratio can be 

selected in the range of 5:1 to 1:20 peroxyacid: surfactant/adsorbant bodies, and to deliver into 
5 a washing solution efficaceous amounts of both peroxyacid and surfactant, the ratio is often 5 

conveniently in the range 1:1 to 1:5. 
Mixtures of the solid peroxyacid and surfactant bodies can be employed as such as bleaching 

compositions providing a lower than usual washing solution pH or alternatively they can be used 

as bleach additive compositions which are added to washing compositions at the point of use. 
10 Alternatively they can be Incorporated directly in powder heavy duty detergent compositions. It 10 

will be recognised therefore that there Is considerable overlap in function between the three 

aforementioned names for the compositions, and that the differences between them derive often 

from the omission of anionic surfactant and possibly detergent builders. 
Bleaching or bleach additive compositions of the present invention often comprise from 0.596 
15 to 5096 w/w peroxyacid, from 99.596 to 4096 w/w nonlonlc surfactant/adsorbant bodies and 15 

can also contain, if desired, a diluent up to 7096 w/w of the composition. The diluent can be 

chosen from builders and processing aids detailed subsequently herein. 
Washing compositions according to the present invention often contain 0.2 to 4096 w/w 

peroxyacid, particularly 0.5 to 1096 w/w, from 5 to 9596 w/w surfactant of which at least part 
20 is provided in the form of nonionic surfactant adsorbed as herein described on a smectite day 20 

or dried zeolite, and often from 5 to 4096 w/w surfactant, from 0 to 9096 builder, from 0 to 

4096 filler or processing aid, from 0 to 4096 persart, and from 0 to 2096 in total of detergent 

auxiliaries. 

The surfactants which can be employed in washing compositions according to the present 

25 invention or in conjunction with bleaching compositions according to the present invention can 25 
be nonionic and anionic, cationic or amphoteric. Generally, the surfactants contain at least one 
hydrophobic group, e.g. an aliphatic hydrocarbon group containing at least 8 carbon atoms, and 
often from 10 to 26 carbon atoms, the aliphatic group often being acylic, but sometimes 
containing an alicydic group, or the hydrophobic group can be an alkaryl group containing at 

30 least 6 and preferably up to 18 aliphatic carbon atoms. The surfactant contains in addition at 30 
least one water-solubilising group for example in anionic surfactants, it can be a sulphonate, 
sulphate, or carboxylic group which is linked either directly or indirectly to the hydrophobic 
group, and in nonionic surfactants it can be a poly(oxyethyiene) chain. Unking members can 
include residues of poh/hydric alcohols containing etheric or esteric-linkages. for example derived 

35 from ethylene glycol, propylene glycol, glycerine or polyether residues. The surfactants can be 35 
soaps or be synthetic, for example as described in chapter 2 of Synthetic Detergents by A. 
Davidsohn and B.M. Mildwidsky, 5th Edition published in 1972 by Leonard Hill, London, and 
methods of making them are described in chapter 4 of the same book. 
Amongst anionic surfactants described on pages 1 5-23 of the aforementioned book, sulpho- 

40 nates and sulphates are of special practical importance. The sulphonates include, for example, 40 
alkaryl sulphonates, and particularly alkyl benzene sulphonates, the alkyl group preferably being 
straight chain containing 9 to 15 carbon atoms, of which one of the most commonly employed 
surfactants is linear dodecyl benzene sulphonate. Other anionic sulphonates which are useful in 
washing compositions include olefin sulphonates, obtained, for example, by sulphonating primary 

45 or secondary aliphatic mono-olefins, alkene sulphonates, especially linear alkene sulphonates, and 45 
hydroxy alkene sulphonates and disulphonates, especially 3-, 4-, and 5-hydroxy-n-alkyt sulpho- 
nates in which the alkyl group contains any even number from 10 to 24 carbon atoms. Other 
desirable anionic surfactants include alcohol sulphates, preferably linear, having a chain length of 
at least 10 carbon atoms and sulphated fatty acid alkanolamkJes. Other sulphates comprise 

50 sulphated nonionic surfactants as for example alkylphenyl-ethyfene oxide ether sulphate in which 50 
the alkyl groups contain from about 8 to 12 carbon atoms and there are 1 to 10 units of 
ethylene oxide in each molecule. Yet other sulphate surfactants comprise alkyl ether sulphates , 
where the alkyl group contains from 10 to 20 carbon atoms, preferably linearly and each 
molecule contains from 1 to 10 preferably from 1 to 4 molecules of ethylene oxide. Further 

55 anionic surfactants include phosphate derivatives of the ethylene oxide based nonionic surfac- 55 
tants described herein. . 

In practice, cationic detergents are nonmally not present in the same composition as anionic 
surfactants, but when cationic detergents are used they are frequently quaternary ammonium 
salts such as tetraalkyl ammonium halides in which at least one of the alkyl group contains at 

60 least 10 carbon atoms or quaternary pyridinium salts substituted by an alkyl chain of at least 10 60 
carbon atoms. 

The nonionic surfactants usable herein have been described hereinbefore. 
The nonionic and anionic surfactants are often employed together in many cases in a weight 
ratio within the range 2:1 to 1:10. 
65 Useful amphoteric surfactants tndude derivatives of aliphatic quaternary ammonium, sulphonium 65 
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and phosphonium compounds in which the aliphatic moieties can be linear or branched, or two 
of which can join to form a cyclic compound, provided that at least one of the constituents 
comprises or contains a hydrophobic group containing from about 8 to 22 carbon atoms and 
the compound also contains an anionic water solubilising group, often .selected from carboxytic, 
5 sulphate and sulphonates. 5 
The builders, sometimes elsewhere alternatively called detergent builders or builder salts, 
which can be included in the washing compositions of the present invention can be either 
inorganic or organic and water-soluble or insoluble. Suitable inorganic builders are water-soluble 
include pyrophosphates, ^polyphosphates, and higher polymeric phosphates, having the formula 

10 Na 4 P 2 0 7 (MP0J„ where M represents an alkali metal cation and n is at least two. Other nighty 10 
satisfactory inorganic builders include aluminosiiicates which can act as cation exchangers for 
calcium and magnesium cations. Particularly suitable examples of aluminosiiicates are zeolite A, 
characterised in USP 2 882 243, zeolite X characterised in USP 3013 990 and mixtures of A 
and X, preferably in a weight ratio of 50:50 to 15:35 and the zeolites disclosed in USP 3985 

15 669. Other suitable inorganic builders include tetraborates, carbonates, bicarbonates and silicates. 15 
As is conventional, the inorganic builders are preferably in the form of the sodium salt. It will be 
recognised that the zeolites usable as builders also can act as adsorbants for the nonionic 
surfactants. Accordingly, in determining the weight of builder to employ, account can be taken 
of the weight of zeolite used as adsorbent. 

20 The organic builders which are suitable for inclusion in washing compositions herein include 20 
hydroxycarboxytic acids, porycarboxytic acids, aminopoiy carboxylic acids and potyphosphonic 
acids, it being recognised that, as with inorganic builders, the organic builders are normally 
employed in the form of the sodium salt thereof. It will be recognised that several of the 
builders could be ascribed to more than one of the classes of builders aforementioned. The 

25 porycarboxytic acids can be monomelic such as C 2 to C 10 alpha-omega dicarboxyfic acids, or C, 25 
to C 8 acyclic compounds substituted by at least three carboxylic acid groups such as 1,1,3,3- 
propane tetracarboxylic acid or 1,1,3,3,5,5-pentane-hexacarboxyfic acid, or aromatic such as 
benzene pentacarboxylic acid. Alternatively, the polycarboxylic acid can be polymeric for example 
the polymers of acrylic acid, hydroxyacrylic acid, or mateic acid alone or copotymerised with one 

30 another or with olefinically unsaturated compounds such as ethylene, vinyl alcohol, vinyl methyl 30 
ether, vinyl acetate or acryiamide. Other suitable polycarboxylates include so called "ether poly- 
carboxylates" i.e. ethers in which both aliphatic moieties are short chain and each contains one 
or more carboxylic acid groups, such as oxydiacetic acid, oxydisuccinic acid or carboxymethylox- 
ysuccinic acid. Alternatively the ether group forms part of a five membered oxole or oxolidine 

35 group which is substituted by carboxylic acid groups such as a furan tetracarboxylic acid or 35 
tetrahydrofuran tetracarboxylic acid. 

By aminepolycarboxylic acid is meant amines that are substituted by a plurality of carboxylic 
acid groups, especially acetic acid groups and which may contain a plurality of amine nitrogen 
atoms linked by dimethylene groups. Such compounds include ethylene diaminetetraacetic acid, 

40 diethylene triaminepentaacetic acid, nitrilotriacetic acid and their counterparts in which one of the 40 
acetic acid groups is replaced by a (2-hydroxyethyl) group. 

The polyphosphonic adds are normally alkyl, amino-, or hydroxyalkyl-polyphosphonic acid such 
as 1-aminoethane-1,1-diphosphonic add, 1- amino- 1-phenyl-1,1-1-diphosphonic acid, amino tri- 
methylene-triphosphonic acid, ethylene diamino tetramethytenetetraphosphonic add, 1 -hydroxy 

45 ethane- 1 ,1-di phos phonic add. Related compounds containing one or more carboxylic add groups 45 
can also be employed, such as 1-phosphonoethane-1,2-dicarboxylic acid. 

The organic polycarboxylates, amino carboxylates and polyphosphonates and the correspond- 
ing acids are transition metal sequestrants and accordingly it can be beneficial to include a small 
amount of up to 5% w/w, e.g. 0.1 to 2% w/w together with the inorganic builders, especially 

50 in the event that a persalt is present in the composition. 50 
The builder tends to produce a washing solution in the range of pH 7.5 to pH 10.5. 
Naturally, the washng composition can also contain auxiliary agents for washing compositions 
which are known in themselves such as soil anti-redeposition agents, dye transfer inhibitors, 
optical brightening agents, stabilisers for peroxyackJs, corrosion inhibitors, bactericides, dyes, 

55 perfumes, foam enhancers, foam inhibitors, absorbents and abrasives. Such auxiliary agents are 55 
often present to a total amount of up to 20% by weight of the washing composition, and 
typically at least 1% and frequently between 1 and 10%. 

By way of example, sodium carboxy methyl cellulose is of practical importance as a soQ a nti re- 
deposition agent, and derivatives of diaminostilbene sulphontc acid and 1,3-diaryi-2-pyrazolines, 

60 and aminocoumarins are well known optical bright en ers. 60 
If desired, the washing composition can contain in addition one or more inorganic persahs 
such as sodium perborate monohydrate, or sodium percarbonate, for example in a mole ratio to 
peradd of preferably over 1:1 to 5; 1. Such a combination can be particularly desirable where the 
washing composition is dissolved In the washing liquor at ambient temperature and the liquor is 

65 then heated to a final washing temperature in excess of 60 to 70°C, the peradd providing an 65 
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oxidising bleach at low washing temperatures and the persah remaining to continue the bleaching 
at the high washing temperatures. If desired, auxiliaries in the washing compositions of the 
present invention can include an aldehyde or ketone peroxyacid activator as described in USP 
4005 029, e.g. 8-hydroxy quinoline which is also a welt known peroxygen stabiliser. 

6 Washing processes according to the present invention can be carried out at a temperature 5 
from ambient up to the boiling point of the washing solution. Compositions according to the 
present invention are particularly weft suited to a process at which washing or bleaching is 
carried out by steeping at ambient or by heating the solution to a temperature from about 25° 
to 60°C. Alternatively the washing and bleaching processes may be effected by heating up a 

10 cold washing solution. A combination of processes can be used, such as cold steeping followed 10 
by e wash at 30, 40 or 50°C. 

In general, it is desirable for washing or bleaching solutions for use in the home to contain at 
least 1 part per million available oxygen (Avox) preferably at feast 5 parts per million Avox. 
Household washing solutions prepared by dissolution of detergent compositions in general pro- 

15 vide no more than about 200 ppm Avox, frequently no more than 100 ppm Avox and in many 15 
cases in the range of 25 to 200 ppm Avox. 

In general, the rate of removal of stains is enhanced by employing a higher temperature and 
by higher Avox concentrations. The contact period between solution and fabric can conveniently 
be as short as 5 minutes. Longer periods of for example, up to 1 hour tend to provide greater 

20 soil removal. In cold washing or steeping even longer periods can be employed, such as 20 
steeping overnight. 

In addition to washing and/or bleaching fabrics, the compositions can be used to dean hard 
surfaces such as metal, plastic or wooden surfaces, either by dissolving washing or bleaching 
compositions in water, preferably to provide 200 ppm to 500ppm avox or by forming a slurry 
25 or paste of such compositions. Also, if desired, solutions produced by the dissolution of 25 
compositions described herein can be used to bleach textile fabrics, wood or pulp bleaching 
such articles wfth hydrogen peroxide or inorganic peroxoactds. 

Having described the invention in general terms, specific embodiments will be described more 
fully by way of example, 

30 30 
Examples 

Examples 1 to 5 and Comparisons 6 and 7 

In these Examples and Comparisons bodies of nonionic surfactant and adsorbent were pre- 
pared by stirring into a representative nonionic surfactant (alcohol ethoxylate, ether residue 
35 C12-C14, degree of ethoxyiation 7) a powdered adsorbant, introduced slowly, until all the 35 
surfactant had been taken up by the adsorbant, judged by eye. The resultant products were 
free-flowing particulate bodies having the compositions summarised by Table 1 below. VOLCLAY 
and LAPONITE are Trade Marks of respectively Allied Colloids and Laporte Industries Limited. 

40 Table 1 40 
Adsorbant Type % wt in bodies 

Adsorbant Surfactant 
63 37 

45 Ex 2 Montmorillonite 45 



Ex 1 


Montmorillonite (detergent 
grade) 


63 


37 


Ex 2 


Montmorillonite 








(detergent grade) predried 
"VOLCLAY" 


76 


24 


Ex 3 


64 


36 


Ex 4 


Predried zeolite Y 


80 


20 


Ex 5 


"LAPONITE" RD 


57 


43 


C6 


Zeolite Y 


67 


33 


C7 


Sodium carbonate 


71 


29 



50 C6 Zeolite Y 67 33 50 

7 Sodium carbonate 7 1 29 

From Table 1 it can be seen that the adsorbants were able to take up a substantial weight of 
surfactant. 

55 Examples 8 to 12 and Comparisons 13 to 15 55 
In these Examples and Comparisons 13, 14 the bodies produced in the preceding Examples 
and Comparisons were mixed with a particulate peroxyacid salt, magnesium monoperoxyphtha- 
late hexa-hydrate available from Interox Chemicals Limited under their trademark Interox H48. In 
Comparison 15, the surfactant was present as such, i.e. not preadsprbed onto any substrate. 

60 Each mixture contained the nonionic surfactant in a weight ratio to the H48 peroxy acid salt of 60 
1.5:1. The mixtures were then stored at 37°C in "Polybotties" (Trade Mark for polyethylene 
bottles, 100 ml size) with pinholes in the cap to permit gases to vent off, and the perarid 
available oxygen was measured periodically by arseraous oxide oxidation followed by back 
titration with iodine technique. The results after two weeks storage are shown in Table 2 below, 

65 computed as % Avox lost, except for C14 which was after 1 week's storage only. 65 
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Table 2 


Product of 


% A vox lost 




Ex 8 


Ex 1 


38 


5 


Ex 9 


Ex 2 


8 




Ex 10 


Ex 3 


3 




Ex 11 


Ex 4 


31 




Ex 12 


Ex 5 


0 




C13 


C6 


99 


10 


C14 


C7 


73 # 




C15 


not adsorbed 


76 



5 



10 



From Table 2, ft can be seen that when the nonionic surfactant is preadsorbed onto certain 
adsorbants, the rate at which available oxygen is lost from the peracld can be reduced. In some 

16 instances by a very substantial extent. Thus, by comparing Ex 8 with Ex 9, and Ex 11 with 15 
C13, it will be seen that predrying the adsorbant substantially improved the peracld stability 
when the adsorbant was either the montmorillonte clay or the zeolite. Indeed, In the case of the 
zeolite the body produced by adsorbing nonionic surfactant onto the non-predried material 
appeared to accelerate peracid decompositions as can be seen by comparing C13 with C15. 

20 Moreover, by comparing C14 with C15 ft will be seen also that some substrates which could 20 
adsorb a similar amount of nonionic surfactant also accelerated peracid decomposition. On the 
other hand, very good stability improvement was achieved by adsorbing onto predried montmo- 
rillorate and excellent improvement using VOLCLAY and LAPONITE adsorbants. 

25 Comparisons 16 and 17 25 
By way of further comparisons, trials were made in which 0.85 parts by weight of the same 
peracid salt and 0 or 1 part by weight of the adsorbant of Example 5 were simply mixed in 
particulate form into 5 parts by weight of a detergent composition containing the same nonionic 
surfactant (20* w/w) and in addition 5% w/w anionic surfactant, 60% w/w sodium triporyphos- 

30 phate, 10% w/w sodium silicate, 5% w/w sodium sulphate and 2% detergent auxiliaries including 30 
an OBA and SARD. The mixtures were stored at 37*C in pinholed "Polybottles" as In 
Examples/Comparisons 8 to 15, and the residual avox measured periodica tty as before. After 4 
weeks storage of the "LAPONITE"-free composition, (C16) the peracid had lost 42% of its 
Avox, whereas in the •'LAPONITE"-containing composition (C17) the peracid had lost 43% of its 

35 Avox. Both results are so similar that post adding of the adsorbant to the mixture gives no 35 
detectable benefit. This result is completely different from when the surfactant was pre-adsorbed 
into the LAPONCTE adsorbant when the Avox loss was reduced from 76% to virtually zero. 

CLAIMS 

40 1. A nonionic surfactant-containing composition in which the nonionic surfactant is at least 40 
partly adsorbed by a particulate smectite clay or dried zeolite prior to its Incorporation In the 
composition. 

2. A process according to claim 1 in which the adsorbant is a montmorillonite or hectorite 
day. 

45 3. A process according to claim 2 in which bodies are formed by the adsorption of 37-25% 45 
w/w nonionic surfactant onto 63-75% w/w montmorinonite or 43-30% w/w nonionic surfac- 
tant onto 57-70% w/w hectorite. 

4. A process according to claim 1 or 2 in which the adsorbant is a pre-dried clay. 

5. A process according to claim 4 in which bodies are formed by the adsorption of 25-17% 

50 w/w nonionic surfactant onto 75 to 83% w/w pre-dried day. 50 

6. A process according to claim 1 in which the zeolite is A. X or Y. 

7. A process according to claim 1 or 6 in which bodies are formed by absorbing 20-15% 
w/w nonionic surfactant onto 80-85% w/w pre-dried zeolite. 

8. A process according to any preceding claim in which the day or zeolite has a high 

55 calcium-ion exchange capadty. 55 

9. A process according to any preceding daim in which a liquid or molten nonionic surfactant 
is contacted with the particulate adsorbant and agitated until a free-flowing mass is obtained, or 
the nonionic surfactant is Introduced in non-aqueous solution onto the adsorbant and the solvent 
evaporated off with agitation of the mixture. 

60 10. A process according to any preceding daim in which the nonionic surfactant is a 60 
condensate of polyethylene oxide with a hydrophobic alkyt, aralkyl or alkaryl moiety via an ether, 
ester, amino or amido linkage. 

11. A process according to daim 10 in which the surfactant is a condensate of alky! phenol 
or alky! naphthoi or C10-C20 fatty alcohol with polyethylene oxide. 

65 12. Bodies of nonionic surfactant adsorbed on a particulate smectite or predried zeolite as 65 
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described in any prececing claim. 
.13. A bleaching or bleach additive composition comprising a mixture of bodies according to 
claim 12 with an organic peroxyacid. 

14. A composition according to claim 13 in which the p&roxyacid is diperoxyazelak acid, 

5 diperoxydodecanediolc add, magnesium monoperoxyphthalate hexahydrate, or potassium-4-su^ 5 
phoperoxybenzoic acid. 

15. A composition according to claim 13 or 14 and further containing one or more anionic 
surfactants, and optionally one or more detergent builders, processing aids or detergent auxilia- 
ries. 

10 16. A composition according to claim 15 which comprises 0.2 to 40% peroxyacid. 5* to 95% 10 
surfactant of which the nonionic part is adsorbed in a smectite clay or predried zeolite, 0 to 
90% builder, 0 to 40% processing aid, 0 to 40% persalt and 0 to 20% detergent auxiliaries. 

17. Means for stabilising an organic peroxyacid in nonionic surfactant-containing compositions 
substantially as described herein with respect to any novel feature or novel combination of 

15 features, ana* compositions containing an organic peroxyacid so stabilised. 15 

Mnttd for H^M^Mt/t StrioiMnr Offica by Burps* a Son (Abingdon) Ud, Dd 8991685. 1887. — — 
PiMM it Tbo taom OfHco, 25 Soutfwnpim 



